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NUTRITIONAL PROBLEMS EMPHASIZED BY THE WAR 


The war has emphasized the need for 
information on the effect of conditions exist- 
ing in the services under the varied 
environments present in global warfare on 
the nutritive requirements of man. Inter- 
est is centered upon the extent to which 
adequate nutrition can maintain the soldier 
under stress, physical and nervous, that 
exists during training and combat. Grant- 
ing that the well nourished individual is 
better able to operate than one who is mal- 
nourished, is there any nutrient or combina- 
tion of nutrients that will permit him to 
overcome the effects of altitude, heat, cold, 
physical fatigue, recovery from infection or 
wounds, or the nervous exhaustion of noise 
or extreme excitement? There are nutri- 
tional problems which arise involving the 
lower levels of nutrition because of a limited 
supply, such as in combat in which the ques- 
tion concerned may be: Which nutrients 
are essential and in what quantities are they 
required for limited periods of a week or 
more? Inspite of our advances in the know- 
ledge of nutrition, there are undoubtedly 
nutrients that remain undiscovered, or 
where known, have been unproved for man. 
The variety of food provided in the usual 
diet is assumed to furnish these factors. 
Restricted dietaries or those composed 
largely of processed foods may fail to supply 
an equally adequate diet. Unfortunately, 
the problem of adequate nutrition of man is 
complicated by many factors that are re- 
lated only indirectly to nutrition, but which 
have a powerful influence on the ultimate 
attainment of an adequate diet. Among 
these are the parts played by racial, social, 
or personal habits, and the effect of environ- 
ment such as heat and humidity or cold on 
the appetite. These factors and those of 
the available food in unusual parts of the 


world have influenced the preliminary ob- 
servations on the requirements under special 
conditions. 

There are a number of phases to the solu- 
tion of the problems of adequate nutrition 
for the soldier: (a) the requirements for 
particular nutrients, such as vitamins, inor- 
ganic salts, protein, amino acids, fats or 
carbohydrates, including the most desirable 
minimal levels for short periods of time at 
least; (b) the relation of one nutrient to 
another; (c) the concentration of nutrieyts 
in various foods; (d) effects of storage, proc- 
essing, and preparation under the most 
favorable and unfavorable conditions as 
they modify the concentration of nutrients 
in a given food. 

The National Research Council has set 
up desirable allowances for the average man 
under various normal conditions. These 
allowances apply to certain of the known 
nutrients. They are admittedly a first ap- 
proximation and are believed to be sufficient 
for excellent health and effectiveness. These 
allowances were arrived at in some cases on 
limited evidence. They are an excellent 
starting point for use and study, but require 
verification for normal conditions and ex- 
tension for the conditions of warfare. While 
our interest may be centered for the present 
on the requirements for warfare, the results 
will apply equally well to comparable con- 
ditions in industry and to people who nor- 
mally live in tropical and arctic regions. 
There are also problems of acclimatization. 

The dramatic disclosures of studies on 
vitamins have conditioned us to think of 
vitamins as of foremost interest. There are 
indications, however, that it will be profitable 
to reexamine our knowledge of proteins, 
amino acids, fats, carbohydrates, and energy 
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requirements under conditions which elimin- 
ate the effects of insufficient quantities of 
other nutrients. There is some evidence 
that inadequacies in the diet may have 
clouded the results with regard to the re- 
quirements for a particular nutrient. 

The method of assaying requirements for 
man needs consideration both for the resting 
individual and for those under unusual phys- 
ical conditions. It is difficult to subject 
man to the rigorous conditions of experimen- 
tation used with animals. The use of in- 
dividuals that have accidently developed 
nutritional deficiencies is open to question, 
when the results are considered in relation 
to the requirements of individuals who have 
never experienced nutritional deficiencies. 
Different results may be obtained from those 
who have chronic, as compared to acute, 
deficiencies ; furthermore, irreparable damage 
may have resulted from either type. It is 
apparent, therefore, that other independent 
methods of approach are needed to obtain 
suitable evidence on nutritional require- 
ments. 

The purification and synthesis of vitamins 
and amino acids have opened up the field 
of investigation of their effect on man and 
on his requirements. We can now study a 
single substance or a known mixture of these 
substances as compared with individual 
foods or food mixtures available in the past. 
Aside from the curative and prophylactic 
effect of nutrients there is the problem of 
determining the nutritional status of indi- 
viduals who do not possess the obvious 
clinical signs of nutritional deficiency. The 
analysis of blood and urine collected under 
known conditions or after the use of test 
doses shows promise of usefulness. Like- 
wise, physiologic observations offer evidence 
of considerable importance. Objective tests 
of nutritional status have been developed 
but there is still much to be done. The 
saturation test has been used in evaluating 
the requirements of individuals and as a 
base line for evaluating the lower levels in 
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body fluids. Saturation of an individual 
with particular nutrients indicates the maxi- 
mum intake that is probably effective unless 
this concentration results in a modification 
of the effects of other vitamins or in body 
processes. There may be a lower level of a 
nutrient in the blood or its absence from the 
urine that is associated with maximum 
health and effectiveness and even lower 
blood levels that are compatible with “good” 
health. 

Comparative nutrition is an avenue of 
approach to the study of the requirements 
of man that holds much promise. The 
establishment of a nutrient requirement that 
bears a definite relation to size, weight, or 
body function for a number of different 
species may be considered as probably ap- 
plicable to man. Conversely, differences 
between species and the solution of the 
underlying causes of these differences may 
also lead directly or by analogy to definite 
conclusions or to crucial experiments that 
may be considered applicable to man. 

The discovery of the action of the various 
nutrients will enable us to anticipate the 
probable effects of deficiencies or excess in 
war. Discoveries such as the effect of vita- 
min A on epithelial tissues, ascorbic acid on 
connective tissue, and of the vitamin B- 
complex on the nervous and oxidative sys- 
tems are examples of the value of this type 
of knowledge. 

It is the latter type of investigation that 
concerns both the nutrient and its function 
that is, and will be, the most fruitful and 
satisfying. Among such investigations are 
the study of the relation of individual nu- 
trients to body function, the effects of com- 
binations of the various nutrients, and the 
influence of nutrition, adequate and inade- 
quate, in preventing, causing, or modifying 
fatigue, physical fitness, stamina, aging, 
and general health. 

Pau. E. Howe, 
Colonel, Sanitary Corps, 
Army of the United States. 
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LOSS OF VITAMINS IN SWEAT 


The problem of vitamin loss in sweat re- 
quires serious consideration, particularly as 
applied to our armed forces fighting in 
tropical climates. The loss of sweat in 
temperate climates and moderate activity 
usually amounts to less than 1 liter in a day, 
but at tropical heat and with exercise the loss 
may reach 10 liters. If the ascorbic acid 
concentration, for example, were the same 
in sweat as in blood plasma, such sweating 
could result in a loss of ascorbic acid equiv- 
alent to the usual daily intake. Previous 
studies on ascorbic acid have in fact in- 
dicated that concentrations of 0.2 to 1.1 mg. 
per cent may be reached in the sweat, values 
similar to those found in blood plasma. 
Earlier results on thiamine led to the con- 
clusion that 5 to 15 per cent of the daily 
intake might be lost in this way. However, 
the results for both ascorbic acid and thi- 
amine have been in poor agreement, and 
there is nearly complete absence of data for 
the other vitamins. 

Tennent and Silber (J. Biol. Chem. 
148, 359 (1948)) have therefore conducted 
studies on the ascorbic acid, thiamine, ribo- 
flavin and pantothenic acid content of ‘‘ther- 
mal’”’ sweat and sweat induced by exercise. 
Healthy young men on normal diets were 
used as the subjects. Some received extra 
amounts of these vitamins to insure tissue 
saturation, and were given large doses of the 
vitamins just previous to sweat collection 
to determine what effect this may have on 
the vitamin loss. The subjects were given a 
hot and cold shower, and for collection of 
thermal sweat stood in stainless steel pans 
in a special room maintained at approxi- 
mately 42°C. and 60 to 70 per cent relative 
humidity. Sweat was induced by exercise 
consisting of wood sawing at a temperature 
of 31° to 34°C. and a relative humidity of 80 
to 85 per cent. In this case the sweat was 
collected by continuous sponging of the body 
with special cellulose sponges. In these 


ways some 300 to 700 ml. of sweat could be 
collected per hour. It was collected in two 
bottles, one containing sulfuric acid for ade- 
quate preservation of the ascorbic acid and 
thiamine. Ascorbic acid was determined 
by indophenol titration and dehydroascorbic 
acid by the furfural method of Roe and Hall. 
Thiamine was measured by the thiochrome 
method and riboflavin and pantothenic acid 
microbiologically. No essential differences 
in the vitamin contents of the two types of 
sweat were noted. 

Ascorbic acid was consistently absent from 
the sweat but small quantities of dehydro- 
ascorbic acid were found in the sweat of some 
subjects. The latter amounted to 
0.2 mg. per hour of sweating, so that vitamin 
C loss even on prolonged sweating should be 
negligible. The authors offer no explanation 
for the discrepancy between their results and 
earlier ones, but it appears highly probable 
that the reports of high values were based 
upon faulty analytical technics. 

The thiamine loss rarely exceeded 2.0 
micrograms per hour, so that even on the 10 
liters of sweat per day basis there could be 
little more than 0.05 mg. lost. This is a 
hardly significant portion of the 1 to 2 mg. 
recommended intake. Similar calculations 
applied to the riboflavin data would indicate 
an average loss of approximately 0.2 mg. but 
in a few cases a possible loss of 0.5 mg. might 
occur during prolonged sweating. This is a 
significant amount, but, it must be em- 
phasized, applies to rather severe conditions 
of sweating. An average loss of 0.5 mg. of 
pantothenic acid might be lost in 10 liters 
of sweat, but here less is known of the usual 
daily intake. The excretion of riboflavin in 
the sweat was not increased by previous 
dosage with this vitamin, but that of panto- 
thenic acid and thiamine was doubled and 
tripled, respectively. 

The general conclusion was reached that 
the loss of these vitamins due to sweating is 


some 
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not sufficient to affect adversely an individ- 
ual whose dietary intake is adequate ac- 
cording to accepted standards. 

Cornbleet, Kirch, and Bergeim (J. Am. 
Med. Assn. 122, 426 (1943)) have conducted 
a similar study on heat induced sweat with 
respect to thiamine, niacin, riboflavin, and 
pantothenic acid. Their results «with ribo- 
flavin and pantothenic acid are in general 
agreement with those already cited and in- 
dicate small possible losses of these vitamins. 
The results with niacin, the first recorded, 
show only a small possible loss of this vitamin 
even with prolonged sweating. In the case 
of thiamine, however, these investigators 
report values which are much higher than 
those of Tennent and Silber, an average of 
150 micrograms per liter of sweat in contrast 
to approximately 4 micrograms per liter. 
The higher figure of course, if valid, would 
lead to a different conclusion, namely, that 
a substantial part of the daily intake of 
thiamine may be excreted during prolonged 
sweating. Cornbleet ef al. estimate that 
with 3 liters of sweat the loss of thiamine 
might be about 15 per cent of the intake 
per day on a good diet, and possibly 30 or 
more per cent on the average American diet 
containing 1.3 mg. of thiamine per day. 

It does not necessarily follow from the 
reported observations that persons working 
under conditions which would cause profuse 
perspiration should be given supplements 
of the vitamins. Some time ago, Cornbleet 
and others reported on the excretion of 
ascorbie acid in sweat. Vitamin C, as well as 
salt tablets, have been given to workers in 
at least one plant, and Cornbleet and co- 
workers say: “Since vitamin C-salt tablets 
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have been reported ...as superior to salt 
alone in cases of profuse sweating, it is pos- 
sible that the other vitamins might also be 
helpful under similar conditions.”’ It is 
difficult to measure benefit in studies of this 
kind, because there are no clearly established 
data to support the claims, and before recom- 
mending vitamin supplementation, a num- 
ber of questions should be answered. 

Are the vitamins actually secreted in the 
sweat? Both Cornbleet and co-workers and 
Tennent and Silber administered extra vita- 
mins by mouth prior to the sweating period, 
but could not demonstrate an increased 
excretion. One would also like to know 
whether an individual who loses 3 liters of 
sweat each day and is habituated to this, 
will be found to have as much of the vitamins 
in the sweat as those individuals who 
sweated for twenty to thirty minutes in the 
experiments described. 

The number of subjects in each of the 
studies was small, particularly in view of 
wide differences reported in the vitamin con- 
tents of the sweat of the individual subjects. 
Further complicating factors include the 
rate of flow of sweat induced, evaporation 
and hence concentration of the sweat on the 
body, nutritional status of the individual, 
and differences in the specificities of the an- 
alytical methods employed. Whether these 
factors account for the differences reported 
in the studies remains to be clarified. 

There does not appear to be convincing 
evidence that the vitamin losses in sweat 
are large compared to the daily excretion in 
the urine; hence specific provision for such 
losses has not been justified by the limited 
data available. 


B-VITAMINS IN SPROUTED CEREAL GRAINS 


The seed of a plant is a storehouse of food 
energy intended for early growth and de- 
velopment of the new plant. The chemical 
changes that occur in the sprouting of seeds 
are complex. No doubt the presence of 


water and warmth causes enzyme systems 
to become activated, and many interesting 
chemical reactions subsequently occur. A 
number of years ago, Vickery and Pucher of 
the Connecticut Agricultural Experiment 
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Station showed that nicotine could be de- 
tected in the seeds of the tobacco plant when 
they were allowed to germinate between 
sheets of moist blotting paper, whereas none 
of this substance could be found in the 


seeds themselves. Many reports have 
shown that the seeds of cereal grains, which 
are notably lacking in ascorbic acid, can 
develop significant amounts of this vitamin 
if they are allowed to sprout. Thus it would 
seem possible, through study of the chemical 
changes involved in the sprouting of seeds, 
to learn of chemical syntheses that may be of 
value to man. 

Recently McCay at Cornell University 
has revived interest in the sprouting of soy- 
beans. It is well known that many vari- 
eties of the soybean are practically inedible. 
If, however, some of these field soybeans are 
allowed to sprout, they not only acquire some 
new dietary values, but also are readily 
cooked and useful as food for human beings. 

Burkholder at the Osborn Botanical Lab- 
oratory, Yale University, has summarized 
a comprehensive study of the vitamins of 
the B-complex before and after germi- 
nation of oats, wheat, barley, and corn 
(Science 97, 562 (1943)). It is of interest 
to note that in all of these cereal grains 
the thiamine content remained practically 
unchanged whereas the riboflavin and niacin 
values were markedly increased. Increases 
following germination were also noted in the 
amounts of biotin, pantothenic acid, pyridox- 
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ine, folic acid, and inositol. The deter- 
minations were made by microbiologic as- 
says. The seeds were germinated at 25°C 
and, after five to six days, the entire plants 
were washed and dehydrated at 70°C. 
The dormant seeds were also subjected to 
drying prior to analysis. Thus the analyses 
presented are on material which had been 
subjected to mild processing in 
laboratory. 

In terms of milligrams in each 100 g. of 
dried matter, the values for thiamine, ribo- 
flavin, and niacin in the materials examined 
by Burkholder may be presented as follows: 


the 


Thiamine Riboflavin Niacin 
ORS iskabas 1.13 0.68 0.75 
Oat sprouts...... 1.22 1.16 4.40 
ae 0.70 0.13 0.54 
Wheat sprouts.... 0.90 6.20 10.30 
is cchins sa, Se 0.09 6.75 
Barley sprouts. 0.90 0.72 11.50 
tie. tv nti Ce 0.11 0.95 
Corn sprouts... 0.51 0.43 3.95 


During germination there is some loss in the 
dried material owing to metabolic processes, 
and Burkholder has found the ratio of dried 
matter in dormant seeds to that found in 
6 day old sprouted seeds to vary from 1.06 
to 1.33 depending on species. The changes 
in the vitamin content, however, are much 
greater than can be accounted for by loss of 
dried material. It is evident from these 
results that the possibilities of making full 
use of our available cereal foods still remains 
to be explored. 


INANITION AND BLOOD CELL FORMATION 


The hypoplastic anemia which accom- 
panies inanition has been used by hematol- 
ogists for more than two decades in the 
study of bone marrow structure and physiol- 
ogy. Doan, Cunningham, and _ Sabin 
(Carnegie Inst. of Wash., Pub. no. 361, 
Contrib. to Embryol. 16, 163 (1925)) studied 
the maturation of red blood cells in pigeons 
whose marrow had been made aplastic by 
starvation. The nutritional defect which 





causes this bone marrow aplasia has never 
been clearly understood. It was supposed 
for many years that the change was pro- 
duced by inanition, per se. However, with 
the recognition that specific deficiencies of 
the B-vitamins may cause profound changes 
in the blood (Day, Lanston, and Shukers, 
J. Nutrition 9, 637 (1935); Hogan and 
Parrott (J. Biol. Chem. 132, 507 (1940) 
and others), it became evident that specific 
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deficiencies might possibly have produced 
the marrow aplasia which accompanies 
starvation. This possibility received sup- 
port from the recent publications which 
have suggested that “folic acid’ has a defi- 
nite function in maintaining normal bone 
marrow physiology (Pfiffner et al., Science 
97, 404 (1943), Saslaw, Wilson, Doan, and 
Schwab, Science 97, 514 (1943)). However, 
studies by Shukers and Day (/. Nutrition 
25, 511 (1943)) reaffirm the fact that signif- 
icant changes in the blood of rats can be 
produced by inanition—by feeding nutrition- 
ally adequate diets in inadequate amounts. 

Shukers and Day compared the effect of 
riboflavin deficiency and inanition on the 
blood picture of albino and pied rats. The 
animals were divided into three groups and 
fed a basal ration of the following percentage 
composition: vitamin-free casein 18, salt 
mixture 4, butterfat 8, cod liver oil 2, corn 
starch 43, and corn starch carrying an 80 
per cent alcohol extract of rice polish 25. 
The deficient group received the basal diet 
alone. A second group (normal controls) 
received either unrestricted amounts of the 
basal ration plus 120 micrograms of ribo- 
flavin per rat twice a week or a ration in 
which 20 per cent of dried brewers’ yeast has 
been substituted for a comparable amount 
of starch. The third group (inanition con- 
trols) was fed the same food as was given 
the normal controls except that the amount 
was restricted to match in quantity that 
consumed by the deficient rats of group one. 
The normal controls grew weil, remained 
healthy, and developed no cytologic ab- 
normalities in the peripheral blood. An 
ophthalmia or keratitis and cataract forma- 
tion were seen in the animals deficient in 
riboflavin. Only one of all the rats in the 
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inanition group developed keratitis, and this 
lesion cleared spontaneously. A leucopenia, 
characterized usually by both a relative and 
an absolute decrease in lymphocytes with 
a relative increase in the percentage of neu- 
trophilic leucocytes, appeared in all of the 
inanition controls. The white blood cell 
count was often as low as 2200 cells per cmm. 
The animals deficient in riboflavin also had 
a tendency to develop leucopenia but the 
fall in leucocytes was more variable and 
tended not to be as severe. In this latter 
group, leucopenia preceded the ocular 
changes. Three of the 12 riboflavin-de- 
ficient rats developed an anemia; no other 
disturbance of erythropoiesis was noted. 

It seems clear from these experiments that 
the leucopenia noted was caused by inani- 
tion and was not related to a deficiency of 
any of the known nutritional factors. The 
value of the observations would have been 
increased had platelet counts also been done 
although, since no hemorrhagic manifesta- 
tions were observed, there was presumably 
no profound change in the platelets. It 
is also regrettable that the bone marrow 
and lymphatic tissue were not studied 
morphologically at the conclusion of the ex- 
periment. Peripheral blood is in part a re- 
flection of the functional adequacy of these 
tissues. Therefore, the most significant 
advances in our understanding of erythro- 
and myelopoiesis can come only when 
changes in peripheral blood cells are cor- 
related with alterations in the parent tissues 
which produce the cells. In the present 
instance, hypoplasia of the hematopoietic 
organs or a maturation arrest of the white 
cells may have caused the leucopenia. The 
answer may have been provided if cytologic 
studies had been done. 


NUTRITIVE VALUE OF BUTTERFAT 


Opinions regarding comparative nutritive 
values of butterfat and certain vegetable 
oils were reviewed recently in connection 


with current discussions bearing on the rel-. 


ative merits of evaporated whole milk 
and so-called “filled milk” (Nutrition Re- 
views 1, 122 (1948)). 

The latest researches on this timely and 














1943] 


interesting problem have been conducted 
at the University of Wisconsin by Boutwell, 
Geyer, Elvehjem, and Hart (J. Dairy Sci. 
26, 429 (1943)). Previous studies had led 
these workers to conclude that butterfat 
has nutritive value superior to certain vege- 
table oils and that this superiority might be 
traced to the existence in butterfat of ‘“‘some 
saturated fatty acid or acids of high molec- 
ular weight.” 

In casting about for more suitable methods 
of attack, the Wisconsin workers endeavored 
to minimize the possible effect of synthetic 
powers of the mammary gland, on the 
growth of young rats, by making tests on 
14, 21, and 30 day old rats. The impor- 
tance of using young animals for studies of 
this type has also been pointed out by Gul- 
lickson, Fountaine, and Fitch at the Univer- 
sity of Minnesota (J. Dairy Sci. 25, 117 
(1942)). These workers observed that 
younger calves gave better growth responses 
with butterfat, lard, and tallow than when 
coconut, cottonseed, corn and soybean oils 
were fed. These differences were not so 
marked when older calves were used as 
experimental animals. However, the Wis- 
consin workers state that unpublished re- 
sults obtained with day old pigs indicate 
that this species does not show such differ- 
ences in growth response when receiving 
basal milk diets supplemented with animal 
and vegetable oils. 

A study of the literature and previous un- 
published data led to the conclusion that 
the type of carbohydrate in the diet might 
be a matter of importance. This conclusion 
was predicated on the fact that differences 
in favor of butterfat became evident only 
when lactose was present in the diet. No 
significant differences between butterfat 
and vegetable oils could be noted when 
sucrose was the sole source of carbohydrate. 

The basal diet used in the latest studies on 
young rats consisted essentially of an ether 
extracted skim milk powder which was 
“mineralized” by additions of iron, copper, 
and manganese. Butterfat and corn oil 
were the only fats used as supplements. 
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These were fortified with vitamins A and E 
in the form of beta-carotene and alpha- 
tocopherol, respectively. Vitamin D was 
furnished in the form of calciferol. The 14 
day old rats received an artificial milk con- 
sisting of 10 g. of the mineralized milk 
powder and 5 g. of vitaminized corn oil 
plus sufficient water to make 100 ml. Thi- 
amine, riboflavin, pyridoxine, calcium panto- 
thenate, choline, and lactic acid were also 
added to this mixture. Feedings were con- 
ducted by medicine droppers (using electri- 
cally heated cages) until the rats were 21 
days of age. This constituted the so-called 
depletion experiment. 

At this point these rats were placed in 
individual cages, divided into two groups 
of 6 animals to a group and fed a basal diet 
supplemented with vitaminized butterfat or 
corn oil. At the same time “undepleted”’ 
rats, 21 days of age, and 30 days of age, were 
divided into experimental groups of 6 rats 
each and subjected to similar feeding pro- 
cedures. The new diet consisted of 70 
parts of the ether extracted mineralized 
skim milk powder and 30 parts of vita- 
minized fat. Six rats received the but- 
terfat ration and 6 rats received the corn 
oil ration. The growth response studies 
continued for six weeks. Similar experi- 
ments were conducted with litter mates in 
which the ratio of mineralized milk powder 
to vitaminized fat was 75 to 25. 

Differences in rate of growth for the six 
week period were marked. One typical 
series showed weight differences in favor of 
butterfat as follows: ‘‘14 day old rats,’’ 23 
g.; “21 day old rats,”’ 19 g.; and “30 day old 
rats,’ 5g. In other words, the data seemed 
to indicate that nutritive differences between 
fats show up most strikingly in young rats 
which have been deprived of mother’s milk 
at an early age. 

Another series of experiments dealt with 
the effect of the amount of fat in the ration. 
The authors admit that the ranges in gains 
were unusually large, although detailed 
weight records are not given. For example, 
the range in gains of the butterfat animals 
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was 20 g. while that of the corn oil animals 
was 49 g. At butterfat levels of 25, 30, and 
35 parts per 100 of ration, no differences 
could be noted in rate of growth for the 
limited growth period. However, rats re- 
ceiving corn oil grew best at the 25 per cent 
level and poorest at the 35 per cent level. 
The authors have no explanation for de- 
creased rate of growth with increased corn 
oil content of the ration. 

The third phase of the study had to do 
with the effect of various carbohydrates on 
growth response when butterfat and corn 
oil were the only variables. Rations were 
prepared consisting of fat-free casein 28 per 
cent, carbohydrate 32 per cent, and fat 28 
per cent, supplemented with beta-carotene, 
alpha-tocopherol, calciferol, a liver extract, 
a salt mixture, thiamine, pyridoxine, and 
choline. Five types of carbohydrates (lac- 
tose, dextrose, sucrose, dextrin, and starch) 
were studied. Fourteen day old rats re- 
ceived the artificial milk ration containing 
corn oil until 21 days of age and were then 
placed on the carbohydrate containing 
rations just described. 

It is interesting to note that all groups 
containing corn oil supplemented with 
dextrose, sucrose, dextrin, or starch averaged 
at the end of six weeks from 6 to 10 g. more 
than similar groups receiving butterfat sup- 
plemented with the same carbohydrates. 
Only when lactose was the sole source of 
carbohydrate did the butterfat groups show 
increased rates of growth, averaging a dif- 
ference in gains of 24 g. over similar groups 
receiving lactose and corn oil. The lactose 
studies were said to involve 30 rats, of which 
15 animals received each type of fat. 

The authors reason that the difference in 
superiority of butterfat, when fed with 
lactose, cannot be explained on differences 
in digestibility or on the basis of linoleic 
acid content of the respective fats. Corn 
oil is much richer in linoleic acid than butter- 
fat. Itis postulated that butterfat contains 
an unknown specific compound or com- 
pounds which, in the presence of lactose, 
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possess growth promoting properties. It is 
inferred that this stimulatory substance is 
not present in corn oil or that it is present 
in inadequate amounts. 

While the published data include only 
group averages (6 rats per group) and no 
statement is made regarding ranges of 
growth response, it seems worth while to 
note that the average weight of all rats re- 
ceiving corn oil and the various individual 
carbohydrates other than lactose was 222.8 
g. at the end of six weeks as compared with 
221.6 g. for all rats receiving equivalent 
amounts of butterfat supplemented with the 
same carbohydrates for the same period. 
It should also be pointed out that the aver- 
age weight of rats receiving butterfat and 
lactose was less (203 g.) than that of any 
other butterfat group supplemented by other 
carbohydrates. The same is true for the 
lactose-corn oil group (179 g.). In other 
words, lactose seemed to exert a depressing 
effect on growth. During the same period 
the dextrin-butterfat group average was 
241 g. and the dextrin-corn oil group, 251 g. 

The authors postulate that results can be 
explained, in part, by assuming an alteration 
of intestinal flora. Lactose, for example, 
may depress certain beneficial intestinal 
flora which are provided by other flora when 
other types of carbohydrate are present. 
It is further postulated that the depression 
of certain intestinal flora may bring about a 
deficiency of certain fatty acids which these 
organisms are able to synthesize, and that 
butterfat ‘makes good” this fatty acid de- 
ficiency. An alternate explanation is also 
suggested, namely, that the ultimate com- 
pounds are entirely of “floral origin’ and 
that butterfat possesses some sort of com- 
plementing effect. The basic conclusion at 
which these workers arrive is best expressed 
in their own words—“‘it seems that nature 
has put lactose and milk fat together as an 
optimum combination for the young 
animal.” 


Economists and nutrition authorities are 
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agreed that everything possible should be 
done to maintain a profitable and productive 
dairy industry, which is the backbone of 
American agriculture. Any researches that 
contribute evidence to prove that butterfat 
or milk solids contain hitherto unknown die- 
tary essentials, will be of great service to the 
dairy industry and to the general public. 
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The new suggestions of the Wisconsin work- 
ers are interesting and suggestive but more 
work is necessary before it is possible to 
prove that butterfat possesses marked prac- 
tical advantages over vitaminized vegetable 
oils when ingested in the presence of ade- 
quate amounts of milk solids or in mixed 
diets. 


VITAMINS AND THE GROWTH OF TUMORS 


In view of the influence of B-vitamins on 
the growth of cells, it is only natural that 
considerable attention should be given to 
the relationship of these vitamins to the 
growth of tumors. Various aspects of this 
subject have been discussed in earlier re- 
views (Nutrition Reviews 1, 51 (1942); 1, 
144, 247 (1943)). 

It has been shown that when foods such 
as liver, yeast, milk, and mixtures of certain 
grains are fed, the effectiveness of butter 
yellow (p-dimethylaminoazobenzene) in pro- 
ducing hepatic tumors is significantly low- 
ered. Kensler and his co-workers (Science 
93, 308 (1941)) showed that the effect of 
these cruder substances could be duplicated 
with a mixture of casein and riboflavin. 
Gyorgy, Poling, and Goldblatt (Proc. Soc. 
Exp. Biol. Med. 47, 41 (1941)) reported a 
typical proliferation in the livers of over 80 
per cent of their rats fed the azo dye plus a 
mixture of rice and carrots, although similar 
animals developed no tumors at all on a 
synthetic diet. Antopol and Unna (Cancer 
Research 2, 694 (1942)) fed 0.02 per cent of 
the dye in a synthetic ration for periods up 
to 338 days and observed tumors in only 
4 of 52 rats. 

Such results were difficult to interpret and 
curtailed studies on individual vitamins be- 
cause of the apparent difficulty in the pro- 
duction of liver tumors in animals fed more 
highly purified diets. These studies ap- 
peared to indicate an inhibitory action of 
certain vitamins on tumor growth in spite 
of the fact that at least one of the vitamins, 


biotin, is found in higher concentration in 
certain tumors than in normal tissues. Fur- 
thermore, it had been observed frequently 
that there is a reduction in tumor incidence 
on diets low in calories, and White and 
Edwards (J. Nat. Cancer Inst. 2, 535 (1942); 
3, 43 (1942)) demonstrated that fewer tumors 
develop on diets low in protein than when 
the same diet is supplemented with cystine. 

The recent study of Miner, Miller, Bau- 
mann, and Rusch (Cancer Research 3, 296 
(1943)) is in general support of the thesis 
that a relatively good nutritive state must be 
maintained before this type of tumor can 
develop. They observed, like others, a 
resistance to the azo dye when synthetic 
vitamins of the B-complex were fed in 
amounts adequate for the maintenance of 
adult rats. However, when the levels of 
these vitamins were well above the amounts 
needed for maintenance, tumors developed 
in the livers of 66 per cent of the animals. 
These investigators were then able to study 
the effect of changes in the individual factors. 
The azo dye was fed in a series of synthetic 
diets containing the B-vitamins in the 
amounts necessary for tumor production but 
modified so that the level of each of the 
B-vitamins was either lowered or raised in 
turn. Only two of the vitamins showed any 
marked effect on the development of the 
tumors. The addition of large amounts of 
riboflavin completely prevented the appear- 
ance of the tumors during an experimental 
period of six months. A reduction in the 
amount of pyridoxine fed likewise largely 
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prevented the development of the tumors. 
The effect was independent of caloric intake 
since the groups of animals on the diets low 
in pyridoxine consumed as much food 
as the other groups receiving additional 
amounts of this vitamin. 

Turning to another type of tumor, sarcoma 
180, Bischoff and Long (Am. J. Cancer 37, 54 
(1939)) noticed that growth was markedly 
retarded in mice receiving a deficient diet, 
and that this retardation was not corrected 
when thiamine and riboflavin were given. 
In a recent paper, Bischoff, Ingraham, and 
Rupp (Arch. Path. 35, 713 (1943)) report 
that pyridoxine plays an important role in 
the growth of this tumor. These workers 
fed mice a vitamin free diet which in certain 
instances was supplemented with pyridoxine, 
thiamine, riboflavin, and nicotinic acid, 
whereas other groups of animals received a 
diet totally adequate except for the omission 
of pyridoxine or pantothenic acid. The 
tumor was inoculated at specified times fol- 
lowing commencement of the dietary regi- 
men, and the size of the tumor, the net 
changes in the weight of the animals, ex- 
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cluding the weight of the tumors themselves, 
and the caloric consumption of the animals 
were measured. 

It appears from the data submitted that 
the addition of pyridoxine to the inadequate 
diet or the removal of this vitamin from the 
complete diet was associated with a sub- 
stantial difference in the growth of the 
tumors, growth being better by 200 to 250 
per cent when pyridoxine was present. This 
effect was observed without a corresponding 
change in the caloric intake of the animals. 

Pantothenic acid deficiency seemed to 
have no influence on the tumor growth, a 
finding contrary to that of Morris and Lip- 
pincott (J. Nat. Cancer Inst. 2, 47 (1943)). 

It will not be unexpected to find that dif- 
ferent tumors have different nutritive re- 
quirements. The studies so far reported 
must be extended in many directions and 
controlled in many ways before one can 
begin to consider them in relation to tumor 
growth in man. Nevertheless, an extensive 
knowledge of the nutrition of tumors has 
broad implications in the prevention and 
treatment of cancer. 


INFLUENCE OF BIOTIN UPON SUSCEPTIBILITY TO MALARIA 


Variations in individual susceptibility to 
disease have long been recognized and have 
been more or less accepted without serious 
attempt to discover their cause. An attack 
on this problem with reference to malaria by 
Trager (J. Exp. Med. 77, 557 (19438)) is 
novel in its concept, and stimulating as well. 
It is true that the suggestion that nutrition 
may be of importance in the reaction to 
malaria has been made before, and it has 
been pointed out (Indian Med. Gaz. 76, 681 
(1941)) that famine conditions may be as- 
sociated with an increase in the severity of a 
malaria epidemic, but it has not been clear 
which factors were of primary importance. 
The only experimental data on this subject 
presented so far are those of Passmore and 
Sommerville (J. Malaria Inst. India 3, 447 


(1940)) who found no greater severity of 
malarial infection in monkeys kept on a diet 
similar to that of the rice-eating poor of 
India and deficient particularly in vitamins 
A and C and in calcium, than in control 
monkeys on an adequate diet. 

In carefully controlled experiments Trager 
produced biotin deficiency in young Rhode 
Island Red chickens and White Pekin ducks 
by feeding a diet containing a large propor- 
tion of dried egg white. Plasmodium lo- 
phurae, and in other instances Plasmodium 
cathemerium, were injected into biotin- 
deficient and into control chicks and ducks, 
and parasite counts were made at regular 
intervals. Care was taken to see that the 


numbers of parasites injected were compar- 
The nutritional aspect of the experi- 


able. 
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ment seems to have been conducted and 
controlled very carefully. In a number of 
the animals, biotin assays on the blood were 
made before inoculation and during the 
course of infection. 

Malarial infection in chicks and ducks is 
manifested by a rapid increase in the num- 
ber of parasites in the blood, together with 
severe anemia, and death may follow. 
In other instances, the host is able to control 
the infection and, after a time, the percent- 
age of parasites decreases. 

The data presented by Trager show a dis- 
tinctly higher average peak parasite number 
in biotin-deficient animals inoculated with 
P. lophurae than in the controls. Most 
of the deficient animals died of the infection. 

In regard to these observations, the ques- 
tion naturally arises, Is the greater sus- 
ceptibility to P. lophurae merely the result 
of some general lowering of the resistance 
associated with nutritional deficiency? As 
a type of control experiment, pantothenic 
acid deficiency rather than biotin deficiency 
was produced and the effect of inoculation 
of P. lophurae similarly observed in such 
chicks and ducks. In contrast to the find- 
ings in the biotin-deficient animals, pan- 
tothenic acid-deficient chicks had mild 
infections. It is of interest that some of 
the larger, vigorous animals on a similar 
diet supplemented with calcium panto- 
thenate developed heavy infections. The 
last observation led to the suggestion that 
perhaps the much better growth of the chicks 
receiving pantothenic acid created a greater 
demand for biotin in them, thus producing, 
in comparison to pantothenic acid-deficient 
chicks, a partial biotin deficiency. This, 
however, is highly speculative. 

P. cathemerium infection in ducks does 
not cause death in normal animals. When 
a comparison was made of this type of in- 
fection in biotin-deficient ducks, it was 
found that no higher peak parasite numbers 
developed in such animals than in nondefi- 
cient ducks. Indeed, the parasite count at 
first rose more slowly in the former than in 
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the latter animals. Subsequently, however, 
the parasites continued to increase in num- 
ber and could not be successfully cleared out 
of the blood stream as in normal ducks. 

Measurements of the biotin levels of the 
blood gave interesting results. It was found 
that the biotin level of the blood increased as 
the infection developed in intensity. In 
this connection, the problem arose as to 
whether this rise might be a secondary ef- 
fect of the infection produced, for example, 
by an increase in immature red cells (retic- 
ulocytes) in response to anemia. The 
study of biotin levels in the blood of chicks 
to which phenylhydrazine was given (thus 
producing a_ reticulocytosis by another 
means) suggested that the appearance of 
reticulocytes was probably not the cause of 
the rise in biotin. Trager suggests that the 
rise in the biotin level represents a mobiliza- 
tion of biotin into the blood stream during 
infection with P. lophurae, and that it may 
play a role in reducing the number of para- 
sites. Indirect observations support this 
suggestion. Thus, for example, P. lophurae 
produces heavier infections in ducks and in 
baby chicks than in older chickens. It was 
noted that the biotin level of the blood of 
chicks kept on adequate diets increases as 
they become older. Furthermore, although 
the level of biotin was found to be a little 
higher in the blood of ducks than in young 
chickens, the concentration of biotin in the 
liver of young ducks was found to be almost 
half that in the liver of young chicks. Thus 
the general body level of biotin may be 
higher in young chicks than in ducks, ex- 
plaining in this way the heavier infection 
found in ducks as compared with older 
chickens. 

Trager suggests that the various species 
of malaria parasites require different optimal 
concentrations of biotin in the blood. When 
the biotin level exceeds a favorable con- 
centration range, the multiplication of the 
parasite may be reduced and the acute 
infection terminated. Biotin-deficient ani- 
mals may be less capable of increasing 
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sufficiently their blood biotin level. As a 
result, most of them cannot bring their 
infections under control, and more die from 
it than among nondeficient animals. Pos- 
sibly chickens, having a higher biotin content 
in the liver than ducks, can increase their 
blood biotin level more rapidly and 
effectively than ducks, thus accounting for 
. their greater resistance. P. cathemerium 
may require a higher but narrower range of 
blood biotin concentration than P. lophurae, 
in view of the fact than the parasite mul- 
tiplies very rapidly at first in normal ducks. 
When the blood biotin level is raised, the 
abrupt decline in the P. cathemerium count 
in normal ducks may be caused in part by 
the development of too high a concentration 
of biotin. In_ biotin-deficient ducks, P. 
cathemerium may at first multiply more 
slowly than in normal ducks because the 
blood biotin level is below the optimal 
range. As the biotin concentration in- 
creases in response to the infection, it enters 
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the optimal range, and the parasites mul- 
tiply more rapidly. However, since the 
deficient ducks have difficulty in raising the 
biotin concentration above the optimal 
range, most of them die with a high para- 
site number in the blood. 

If Trager’s observations are confirmed, 
much work will be required to determine 
whether his hypothesis, as stated above, is 
correct or whether biotin deficiency is im- 
portant in relation to malarial infection in 
some other way. It should be stated that, 
for some reason as yet unknown, the usual 
microbiologic determination of biotin is 
not satisfactory when applied to blood. As 
Trager’s results are clearcut, the biotin 
values are probably of comparative impor- 
tance though not necessarily true absolute 
values. In any event, the observations and 
implications are of great interest, particularly 
now when malaria is such a great problem 
among our armed forces. 


METABOLIC CHANGES DURING SHOCK 


The study of shock, which has always 
interested investigators, has received much 
impetus recently. Important observations 
have been made concerning the cardiovas- 
cular dynamics of shock, the role of fluid 
loss, and the importance of the colloidal 
osmotic pressure of the proteins of the blood 
stream. An important contribution con- 
cerning the metabolic aspects of shock has 
recently been made by Engel, Winton, and 
Long (J. Exp. Med. 77, 397 (1945)). 

Shock was induced in rats by bleeding. 
Observations were made in normal rats, in 
rats in which the suprarenal medullae had 
been removed, and in rats in which the whole 
of the suprarenal gland had been removed. 
Appropriate management served to control 
certain factors introduced by the operations. 
Studies were made of the blood sugar, keto 
acids, such as pyruvic acid, amino acid 
nitrogen, lactic acid, blood cell volume, and 
liver glycogen. 


Slow hemorrhage was found in the normal 
fasted rat to be associated with a rise in the 
blood keto acids and the amino nitrogen, but 
the blood sugar showed little tendency to rise 
and in the latter part of the experiment 
tended to fall. The lactic acid rose sharply 
as shock developed. 

In rats whose suprarenal medullae had 
been removed, the blood changes were 
similar to those in the normal fasted rat, 
but there was a terminal sharp drop in bleod 
sugar. In rats whose entire suprarenal 
glands had been removed, the changes also 
were similar (although perhaps less pro- 
nounced), except that the blood sugar began 
to drop immediately. In view of the sen- 


sitivity of suprarenalectomized animals to 
shock-inducing procedures and also because 
of the known role of the suprarenal cortex 
in carbohydrate and in protein metabolism, 
these observations are of interest. 

It was noted that the blood keto acids 
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tended to return to a normal level in rats 
which survived hemorrhage. Likewise, in 
rats which survived bleeding, the blood 
amino acids changed but little, whereas in 
those which died, sharp increases took place. 
When studies were made of the amino acid 
content of the plasma and of the red cells 
separately, it was shown that even in the 
animals which survived, a rise in plasma 
amino acid levels took place. It turned out 
that when the whole blood amino acid was 
measured, the rise in plasma amino acids 
was masked by the decreasing quantity of 
red cells. The latter normally contain more 
amino acid than the plasma. 

An understanding of these observations 
begins to appear when the authors demon- 
strate that the blood amino acids commenced 
to rise only when the mean effective blood 
pressure had fallen to between 80 and 90 
mm. of mercury. This naturally suggested 
that the changes in the amino acid level were 
secondary to changes in the circulation. It 
seems logical to assume that the metabolic 
changes observed were due in large measure 
to changes in the blood supply of the liver, 
since this organ plays so important a role in 
deaminization. The liver is peculiar in that 
it receives its major blood supply by vein. 
The effects of oxygen unsaturation are thus 
imposed in great measure on the liver. 
The authors suggest that the lactate rise 
and the pyruvate elevation observed in 
shock are caused by the effects of decreased 
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oxygen supply to the liver and also to the 
peripheral tissues. In regard to the latter, 
other evidence is cited to indicate an en- 
hanced rate of protein breakdown and 
glucose neutralization. 

Hyperglycemia has been frequently re- 
ported in shock. In normal fasted rats 
which had received a chow diet containing 
19 per cent protein, the authors, as already 
noted, failed to observe much tendency of 
blood sugar to rise. This they attributed to 
the lower content of glycogen in the livers 
of these animals. The hyperglycemia char- 
acteristic of shock was observed in fasted 
rats raised on a high protein diet (ground 
beef) and in nonfasted chow-fed rats. In 
rats whose suprarenal medullae had been 
removed, there was not even a tendency for 
the blood sugar to rise during shock, thus 
indicating the role of epinephrine in mobiliz- 
ing the liver glycogen. 

These observations indicate, in respect to 
sugar, that the nutrition of the animal has a 
bearing on the changes which are associated 
with shock induced by hemorrhage. It 
seems plausible, moreover, that the ef- 
ficiency, in terms of energy yield, of reactions 
taking place at lowered oxygen tension such 
as those induced by shock, may be so re- 
duced that to maintain function, a greater 
supply of nutritive substrate and possibly 
also of certain respiratory enzymes may be 
necessary. 


ANTI-GRAY HAIR FACTOR 


The anti-gray hair factor has enjoyed 
wide popular interest almost from the day 
its existence was announced. People seized 
upon substances thought to contain the 
factor with the same type of fervor that 
greets a new “cancer cure.”’ Para-amino- 
benzoic acid and pantothenic acids were sold 
in department stores as anti-gray hair vita- 
mins even though scientists had reached no 
agreement as to the identity of the pigment 
factor. No satisfactorily controlled obser- 


vations on human subjects had been made. 
However, the recent publication by Bran- 
daleone, Main, and Steele (Proc. Soc. Exp. 
Biol. Med. 53, 47 (1948)) of a careful 
clinical appraisal of the effect of calcium 
pantothenate and para-aminobenzoic acid 
on human gray hair is worthy of scientific 
attention. 

Graying of the fur in black rats maintained 
on a diet deficient in the B-complex was 
observed by Morgan, Cook, and Davison 
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(J. Nutrition 15, 27 (1938)). The condition 
was corrected by addition of the “filtrate 
factor.’”’ Other investigators showed that 
brewers’ yeast and liver extract were also 
effective in curing the condition. Shortly 
after pantothenic acid was identified as an im- 
portant constituent of the “‘filtrate factor,” 
it was reported that calcium pantothenate 
could prevent or cure the graying of fur in 
animals maintained on diets free of panto- 
thenic acid (Gyérgy and Poling, Science 92, 
202 (1940); Unna and Sampson, Proc. Soc. 
Exp. Biol. Med. 45, 309 (1940); and others). 

The anti-gray hair efficacy of pantothenic 
acid has been denied by Williams (Science 
92, 561 (1940)) and recently vigorously sup- 
ported by Unna, Richards, and Sampson 
(J. Nutrition 22, 553 (1941)). During this 
period, para-aminobenzoic acid was rec- 
ognized as a vitamin and Ansbacher 
(Science 93, 164 (1941)) reported that it was 
a chromotrichia factor for the rat. Black 
or black piebald rats maintained on a puri- 
fied diet (supplemented with thiamine, ribo- 
flavin, pyridoxine, calcium pantothenate, 
niacin, inositol, and choline chloride) de- 
veloped graying of their fur. Addition of 
para-aminobenzoic acid caused the re- 
appearance of black hair. Emerson (Proc. 
Soc. Exp. Biol. Med. 47, 448 (1941)) failed 
to confirm these observations while Martin 
and Ansbacher (Proc. Soc. Exp. Biol. Med. 
48, 118 (1941)) corroborated them. It has 
also been stated that biotin has chromotrich- 
ial (anti-gray hair) activity (Gyérgy and 
Poling, Proc. Soc. Exp. Biol. Med. 45, 773 
(1940)) but Emerson and Keresztesy (Proc. 
Soc. Exp. Biol. Med. 51, 358 (1942)) were 
not able to substantiate this finding. The 
most recent claim is that “folic acid” is also 
an anti-gray hair factor for rats (Martin, 
Proc. Soc. Exp. Biol. Med. 51, 353 (1942)). 
There is, then, no unanimity of opinion as 
to the exact identity of the anti-gray hair 
factor. 

There were several reasons for believing 
that gray hair in human beings might oc- 
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casionally be caused by a deficiency of some 
nutritional factor. There is, for instance, 
the interesting observation that in 1884 an 
Arctic explorer, Major A. W. Greely, became 
gray during a nine month period of semi- 
starvation. After he returned to civiliza- 
tion and ate normally, his hair darkened 
considerably. Clinicians who treat patients 
with pernicious anemia are occasionally sur- 
prised to find that the hair of a patient may 
slowly turn darker after months of therapy 
with liver extract. It was startling, how- 
ever, to be told that each of 59 patients with 
gray hair developed darkening of their hair 
when treated either with a vitamin B-com- 
plex preparation containing pantothenic 
acid, or with para-aminobenzoic acid (Sieve, 
Science 94, 257 (1941)). Unpublished re- 
sults in many clinics have failed to sub- 
stantiate this enthusiastic report. The 
difficulty of remembering exactly what the 
hair looked like and the patient’s natural 
desire to believe that a change is taking 
place make it necessary to control observa- 
tions of this type with more objectivity. 
Brandaleone and associates (Proc. Soc. 
Exp. Biol. Med. 53, 47 (1943)) achieved this 
objectivity by taking photographs of their 
subjects and by taking samples of hair from 
a given area before, during, and at the end 
of the period of therapy. In addition, all 
patients were seen by the same two observers 
at least twice a month. Nineteen elderly 
men and women with white or graying hair 
were selected for the study. They were all 
confined to a hospital because of chronic 
diseases such as rheumatoid arthritis, general 
arteriosclerosis, and Parkinsonism. Seven 
of the patients received 100 mg. calcium 
pantothenate, 200 mg. para-aminobenzoic 
acid, and approximately 50 g. of brewers’ 
yeast daily; 5 received yeast and para- 
aminobenzoic acid; and 7 were given yeast 
and calcium pantothenate. The medica- 
tion was continued for eight consecutive 
months. Several changes were noted. The 
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most common was the appearance of a yellow 
or greenish cast to the gray hair. This was 
most often observed during the first few 
months and did not always persist. Next in 
frequency was the growth of scattered, wiry 
hairs. In only 2 patients was there un- 
equivocal change in color. Both patients 
were men with rheumatoid arthritis and both 
were members of the group taking all three 
supplements (brewers’ yeast, calcium pan- 
tothenate, and para-aminobenzoic acid). 
After two or three months, their hair showed 
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a tendency to return to its original color; 
the change continued to occur slowly during 
the remaining period of medication. It is 
regrettable that the effectiveness of para- 
aminobenzoic acid and of calcium panto- 
thenate without added yeast was not tried. 
The study provides no information as to the 
identity of the anti-gray hair factor but 
supplies the best evidence yet reported that 
the gray hair of some individuals might be 
changed significantly toward its original 
color by nutritional factors. 


EXPERIMENTS WITH RADIOACTIVE SODIUM 


Use of the radioactive isotope of sodium 
has made possible several interesting ob- 
servations about sodium metabolism. 
Eisenman, Smith, Winkler, and Elkinton 
(J. Biol. Chem. 140, xxxv (1941)) demon- 
strated that sodium was absorbed from the 
stomach of animals as well as from the in- 
testines. Cope, Cohn, and Brenizer (/. 
Clin. Invest. 22, 103 (1943)) have extended 
these experiments to show that larger 
quantities of the sodium isotope are absorbed 
from the antrum than from the body of the 
stomach. Pouches from both the body and 
the antrum of canine stomachs were made 
and then bathed with solutions of sodium 
chloride prepared from radioactive sodium. 
The sodium content of plasma was deter- 
mined and the amount absorbed calculated 
from the total plasma and interstitial fluid 
volumes. It was assumed that the absorbed 
sodium was evenly distributed extracel- 
lularly. The variations in osmotic pressure 
of the sodium chloride solutions used in these 
experiments had no significant effect on the 
rate of assimilation. Only small amounts 
of sodium were absorbed, but the gastric 
antrum absorbed a hundred times as much 
per unit of surface area as did the acid se- 
creting body. This is in keeping with the 
conditions of absorption elsewhere in the 
gastrointestinal tract because the gastric 


antrum, like the absorbing surfaces of the 
intestines, is bathed by neutral or alkaline 
secretions. The pouch made from the body 
of the stomach absorbed two to three times 
more of the isotope when it was in a resting 
state than when it was actively secreting 
acid gastric juice. These observations are 
interesting not only because they prove that 
sodium may be absorbed from the stomach, 
but also because they demonstrate the dif- 
ference between the gastric antrum and 
gastric body in absorbing ability. 

Flexner and co-workers (Am. J. Physiol. 
134, 338, 344 (1941)) were able to trace the 
passage of radioactive sodium across the 
placenta, and Pommerenke and Hahn more 
recently detected the sodium isotope in 
milk of lactating mothers (Proc. Soc. Exp. 
Biol. Med. 62, 223 (1943)). Rapidity of as- 
similation was indicated by the fact that 
appreciable amounts of radioactive sodium 
were found in breast milk within twenty 
minutes after administration. Maximum 
concentrations were reached in about two 
hours, and thereafter the amount decreased 
until it leveled off at about six to eight 
hours. In two instances the concentration 
in milk obtained after ninety-six hours was 
approximately the same as it had been at 
twenty hours. The concentrations in milk 
at sixteen and sixty-six hours were roughly 
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6 to 18 per cent of those in plasma collected 
at the same time. It has been possible 
before to demonstrate the secretion in milk 
of drugs and other substances, but observa- 
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tions like this with physiologic substances 
and under normal physiologic conditions 
were not possible until identifiable isotopes 
were available. 


ETIOLOGY OF BLACKTONGUE 


Handler and Dann have emphasized that 
factors other than niacin deficiency may be 
partly responsible for producing the mani- 
festations of canine blacktongue. They 
have confirmed the observation of other 
investigators (Kohn, Klein, and Dann, 
Biochem. J. 33, 1432 (1939); Axelrod, Mad- 
den, and Elvehjem, J. Biol. Chem. 131, 85 
(1939)) that the coenzyme content of liver 
and muscle is lower in dogs with blacktongue 
than in normal animals, but they doubt that 
it is low enough to cause the onset of symp- 
toms or to be responsible for death (Dann 
and Handler, J. Nutrition 22, 409 (1941)). 

They next studied the possible effect of 
dehydration and of electrolyte imbalance as 
factors of importance in causing death of 
animals deficient in niacin (J. Biol. Chem. 
145, 145 (1942)). Dogs were fed a modified 
Goldberger diet supplemented with shark 
liver oil, thiamine, and riboflavin. This 
provided approximately 0.1 to 0.12 mg. of 
niacin per kilo per day, or about 50 per cent 
of the dog’s requirement. The first signs 
of blacktongue usually appeared within two 
months and the disease generally became 
acute at some time during the following two 
weeks. At the onset of the disease, when 
the mouth lesions were severe, dogs fre- 
quently lost 20 to 30 per cent of their original 
body weight within five days. This rapid 
decline in weight suggested a loss of fluids, 
but it was not always accompanied by a diu- 
resis or diarrhea. Following this weight loss, 
the dogs were anuric and refused to eat or 
drink. At this time the hematocrit values 
were elevated while the blood glucose, chlo- 
ride, and carbon dioxide-combining power 
were all low. If large volumes of 0.9 per 
cent saline were given subcutaneously, even 


when death seemed imminent, the mouth 
lesions frequently healed, the dogs began to 
eat and drink once more, and some weight 
increase occurred. Only 9 of 57 dogs failed 
to respond to the administration of saline. 
The saline administration was discontinued 
as soon as the animals began toeat. Weight 
loss continued slowly after that to the time 
of death thirty to one hundred eighty days 
later. In some animals the manifestations 
of blacktongue reappeared terminally but 
other dogs died without showing any signs 
of the disease. During this period following 
treatment with saline, a profound anemia 
developed, the plasma proteins decreased, 
the nonprotein nitrogen rose slightly, the 
carbon dioxide-combining power fell again, 
the blood chloride remained normal, and 
the blood lactic and pyruvic acid levels 
were somewhat elevated. Liver and muscle 
obtained from animals killed while they were 
in extremis were astonishingly low in coen- 
zyme content; low enough, Handler and 
Dann feel, to account for death. They sug- 
gest that death in classic blacktongue may 
often be caused directly by the dehydration 
and electrolyte imbalance demonstrated. 
If this is corrected, animals die one to six 
months later, but often do not then show the 
classic manifestations of blacktongue. 
Because the modified Goldberger diet 
used in the experiments just cited supplied 
approximately 50 per cent of the dog’s 
requirement for niacin, observations were 
made on animals fed a more restricted diet 
(Proc. Soc. Exp. Biol. Med. 62, 263 
(1943)). Eleven adult dogs were fed a 


purified ration of the following percentage 
composition: sucrose 33, corn starch 33, 
acid-washed casein 19, cottonseed oil 8, 
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cold liver oil 3, and salt mixture 4. Supple- 
ments of thiamine, riboflavin, pyridoxine 
hydrochloride, and calcium pantothenate 
were given. The diet contained less than 
0.01 mg. niacin per kilo per day. Eight 
animals developed blacktongue after sixty- 
three to one hundred eighty-seven days but 
the disease was not accompanied by dehydra- 
tion, hemoconcentration, anuria, or refusal 
to drink water. It differed in these respects 
from the classic type of blacktongue pro- 
duced in dogs on a Goldberger diet. Four 
of these 8 dogs died within a week after the 
mouth lesions appeared; the other 4 re- 
covered spontaneously from the changes of 
blacktongue and subsequently behaved in a 
manner similar to the saline treated dogs 
described in the preceding paragraph. The 
other 3 animals died without ever developing 
typical blacktongue; the terminal months 
of their lives were similar also to those of 
dogs treated with saline. 

It would appear, therefore, that black- 
tongue does not necessarily accompany fatal 
niacin deficiency in dogs, and that when dogs 
are fed highly purified diets, the manifesta- 
tions of blacktongue when they appear may 
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be different from those shown by animals 
fed less restricted (containing corn meal) 
diets. Handler attempts to explain these 
interesting observations by suggesting again 
that there may be some factor present in 
corn meal which is etiologically important in 
pellagra. It is difficult, however, to cor- 
relate this suggestion with the fact that not 
all human patients with pellagra eat signif- 
icant amounts of corn meal. It is equally 
probable that the manifestations of severe 
niacin deficiency may be different from those 
of the more moderate deprivation produced 
by the Goldberger diet. Williams and as- 
sociates (Arch. Int. Med. 71, 38 (1943)) for 
instance have shown that severe and mild 
thiamine deficiencies produce quite different 
clinical syndromes. Furthermore it is en- 
tirely possible that dogs receiving a niacin 
deficient purified diet may require other 
micronutrients not yet known to be required 
by the dog. On a nonpurified diet, such 
as the Goldberger diet, these other nutrients 
may be supplied or conditions for their 
synthesis in the intestinal tract may be more 
favorable. 


AMINO ACID COMPOSITION OF ANIMAL PROTEIN 


Proteins are very important nutritionally 
but their nutritive value depends directly 
on the proportion and type of the amino 
acids contained in the protein. Ten amino 
acids—tryptophane, lysine, histidine, phen- 
ylalanine, leucine, isoleucine, threonine, 
methionine, valine, and arginine—are in- 
dispensable in the diet of rats. Recent 
researches have shown that all of these, with 
the probable exception of histidine and argin- 
ine, are also necessary in the diet of man. 
The commonly recommended daily al- 
lowance of protein is 70 g., but it should be 
emphasized that at least half of this should be 
in the form of animal protein or protein of 
high quality. Considerably less than this 
amount in the form of a mixture of the 


‘ proteins. 


indispensable amino acids will maintain 
nitrogen equilibrium. On the other hand 
considerably more would be required if the 
protein were of low biologic value, that is, 
contained only a small proportion of one or 
more of the indispensable amino acids. 
To gain a more exact understanding of 
protein needs it is therefore necessary to 
have a more complete knowledge of the 
amino acid composition both of the tissues 
which are being synthesized in the body and 
the proteins consumed for this purpose. 
Although there have been many studies of 
the composition of certain purified proteins 
and of cereal proteins, there is a relative 
paucity of data concerning animal tissue 
The newer and more exact ana- 
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lytical technics for many of the amino acids, 
furthermore, call for a general reinvestiga- 
tion of much of the older work. 

Beach, Munks, and Robinson (J. Biol. 
Chem. 148, 431 (1943)) have reported an 
analytical study of the amino acid composi- 
tion of the proteins of meat, poultry, fish 
muscle, and certain beef organs. The term 
“protein” as used in this study designates 
the material obtained from the trimmed 
meat after freezing, drying, grinding, defat- 
ting, and removal of water soluble extrac- 
tives. Some 8 to 14 per cent of the total 
nitrogen was lost during the hot water ex- 
traction of the dried material, but this 
appeared to be essentially nonprotein in 
nature. The preparations used for the amino 
acid analyses contained 14 to 17 per cent 
nitrogen and could therefore be considered 
essentially protein. 

The most recent and reliable methods were 
used for the amino acid analyses. These 
included the determinations of arginine, 
histidine, lysine, phenylalanine, tyrosine, 
tryptophane, serine, threonine, cystine, 
and methionine. Both the Graff and the 
Sullivan methods for cystine estimation 
were used. 

Of the amino acids tested, lysine occurred 
in the highest concentration in all the muscle 
tissue protein studied, amounting to 7.7 
to 9.6 per cent. Concentrations of other 
amino acids found were, in per cent: arginine 
6.3 to 7.6, methionine 2.9 to 4.1, threonine 
and serine, 4.0 to 5.3, tyrosine 4.2 to 4.9, 
phenylalanine 3.8 to 4.9, histidine 1.8 to 
2.4, cystine 1.1 to 1.4, and tryptophane 1.2 
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to 1.4. The muscle tissues of beef, veal, 
lamb, pork, chicken (light or dark meat), 
turtle, frog, salmon, codfish, and shrimp all 
showed essentially the same amino acid 
composition pattern. The chief differences 
in the beef organs as compared to muscle 
tissue included a lower lysine content, and 
a higher concentration of serine and cystine. 
Brain was higher in histidine (2.5 per cent) 
than other organs or muscle. Brain, liver, 
and kidney also appear to contain more 
phenylalanine and tryptophane than muscle. 
The amino acid compositions of brain, liver, 
and kidney were similar; the relatively large 
amount of nuclear material in these organs 
may account for their characteristic dif- 
ferences from muscle which contains large 
amounts of specialized cytoplasm. 

The ten amino acids determined represent 
from 40 to 45 per cent of the total nitrogen, 
and most of this is in the form of the essential 
amino acids. The authors have constructed 
a graphie representation of the molecular 
ratios of the amino acids studied as they 
occur in muscle protein. For every 10 
molecules of lysine there are approximately 
9 of serine, 7 each of arginine and threonine, 
4 each of phenylalanine and tyrosine, 3.5 of 
methionine, 2.5 of histidine, and about 1 
each of tryptophane and cystine. 

This pattern, characteristic of the muscle 
protein of all the species examined, indicates 
that all are of equal value in the dietary sup- 
ply of amino acids, and probably represents 
the ideal proportion of amino acids in a 
mixed protein diet. 


PYRIDOXINE IN DERMATOLOGY 


Skin disorders are of such a nature to both 
patient and physician that a fertile field is 
offered for extensive application of untested 
remedies. Hence a note concerning the 
beneficial use of pyridoxine in the treatment 
of skin conditions by Wright, Samitz, and 
Brown (Arch. Dermat. Syph. 47, 651 (1943)) 


should be mentioned in part because the 
evidence presented is so unconvincing. 


Stimulated by reports of the skin manifesta- 
tions of pyridoxine deficiency in rats, Wright 
and co-workers studied a number of patients 
with such skin disorders as seborrheic derma- 
titis, atopic eczema with seborrheic features, 
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and eczematous eruptions of unknown cause. 
Many of these patients had received previous 
therapy of great variety with little or only 
temporary benefit. The patients were per- 
mitted to continue their previous therapy 
but “in most instances” no other treatment 
was given except injections of pyridoxine in 
25 to 100 mg. doses. 

The efficacy of vitamin B, therapy was 
gauged by: (1) improvement noted sub- 
jectively by the patient; (2) clinical ob- 
jective observations (disappearance of the 
lesions and return of the skin to normal); 
and (3) results of assays for vitamin B, by 
the colorimetric method of Scudi, Unna, 
and Antopol (J. Biol. Chem. 136, 371 
(1940)). 

The authors state that a detailed report 
of the individual cases studied seemed super- 
fluous “since close controls were impossible 
and the possibility of spontaneous improve- 
ment could not be eliminated.”” They state, 
nevertheless, that “the immediate response 
in a great many patients following injections 
of vitamin Bs was so striking that the pa- 
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tients expressed amazement. Other pa- 
tients with identically similar clinical ap- 
pearances showed little or no response.” 
This last comment seems to contradict the 
authors’ previous statement that close con- 
trols were impossible. The authors conclude 
that their observations showed efficacy of 
pyridoxine if not as a specific, at least as an 
adjunct to other therapy. It requires little 
discrimination to say that this point has by 
no means been proved. It is well known 
that the types of skin disorders which they 
attempted to treat improve at times spon- 
taneously or with various forms of treatment, 
only to relapse. The great variety of meas- 
ures which have already been tried in the 
treatment of these disorders attest to the 
difficulties which are associated with their 
treatment. If certain skin disorders in man 
are due to a lack of pyridoxine, the proof has 
yet to be demonstrated. Incidentally, it 
should be noted that it has yet to be shown 
that the method of assay for pyridoxine 
deficiency which the authors used is reliable. 


FURTHER STUDIES ON THE NATURAL TOCOPHEROLS 


Molecular distillation and chromatog- 
raphy are playing important roles in the 
separation and identification of many com- 
pounds of biologic importance. Applica- 
tions of these technics to the separation 
of the fat soluble vitamins have been 
particularly fruitful. An example of the 
latter type of research is that of Baxter, 
Robeson, Taylor, and Lehman (J. Am. Chem. 
Soc. 65, 918 (1943)). These investigators 
have separated the a-,8- and a-,y-tocoph- 
erols from wheat germ oil and cottonseed 
oil, respectively. Concentration was ac- 
complished by molecular distillation and the 
individual tocopherols were separated by 
chromatographic adsorption. 

This made possible the preparation of the 
esters, a-tocopherol acid succinate, a-tocoph- 
erol palmitate, §8-tocopherol azobenzene 


carboxylate, and vy-tocopherol palmitate. 
Detailed descriptions are given regarding the 
methods used in preparing these esters. 
With the exception of 8-tocopherol azo- 
benzene carboxylate (maximum at 328 mz) 
all of the esters showed absorption bands 
with maxima at 286 my, in ethy! alcohol. 
Extinction coefficients are given for natural 
and synthetic a-,8- and y-tocopherols, for 
the natural esters a-acid succinate, a-pal- 
mitate,  $-azobenzene carboxylate, +-pal- 
mitate, a-allophanate, §-allophanate and 
y-allophanate and for the palmitate of 
synthetic a-tocopherol. Excellent photo- 
micrographs of some of _ these 
contribute to the value of the study. 
Pure a-,8- and y-tocopherols were pre- 
pared by saponification of certain esters and 
detailed studies were made of the properties 


esters 








372 


of the individual tocopherols. Such studies 
included spectrophotometric measurements, 
determination of specific rotation, iodine 
value, and oxidation by such reagents as 
ferric chloride and a,a’-dipyridyl and silver 
nitrate. The errors inherent in the Em- 
merie-Engel method for the assay of tocoph- 
erols are discussed and suggestions are 
made which largely eliminate these errors. 
Interested readers are referred to the original 
papers for technical details. The principal 
significance of this important study, from 
the standpoint of nutrition, is that pure 
a-,8- and y-tocopherols and their derivatives 
are made available for subsequent biologic 
investigations. 

Such biologic investigations are described 
by Joffe and Harris (J. Am. Chem. Soc. 65, 
925 (1943)). Prior to the work of Joffe 
and Harris, differential bioassays of a-,p- 
and y-tocopherols were few and, for the most 
part, inconclusive. Previous work had in- 
dicated that a-tocopherol possessed the 
greatest biologic potency and that y-tocoph- 
erol was somewhat less potent than £- 
tocopherol. 

Joffe and Harris have used the rat anti- 
sterility test of Evans and Burr as modified 
by Mason (J. Nutrition 23, 59 (1942)). 
While the litter efficiency standard is an 
arbitrary one, the potency of a substance 
is usually defined as the number of milli- 
grams or Median Fertility Dose (M.F.D.) 
required to produce a litter efficiency of 50 


per cent. The necessity of a _ suitable 
“vitamin E reference standard’ is em- 
phasized. When the a-, 8- and y-esters 


were compared it was found that the a- 
and y-esters had “essentially the same 
potency as their respective free forms” 
while the 6-ester was definitely less potent 
than would be expected from its content 
of 8-tocopherol. 

Natural a-tocopherol and its succinic 
acid ester (containing equivalent amounts 
of a-tocopherol) gave an M.F.D. of 0.75 
mg. Pure 6-tocopherol yielded an M.F.D. 
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of 1.9 mg., which indicates that the 8-form 
is about 0.4 as potent as the a-form. The 
azobenzene carboxylate ester of 8-tocopherol 
was much less potent than the §-alcohol, 
possessing an M.F.D. of 4.0 mg. An 
M.F.D. of 9.0 mg. was obtained when y- 
tocopherol and its palmitate ester were fed 
at equal free alcohol levels. This leads 
to the conclusion that the y-form of vitamin 
E is about one-twelfth as potent as the 
a-form and about one-fifth as potent as 
the 8-form. 

In view of the fact that the International 
Standard (dl-a-tocopherol acetate) recently 
proposed by Hume (Nature 148, 472 (1941)) 
is an oily substance which is difficult to 
handle and purify, Joffe and Harris suggest 
that crystalline a-tocopherol acid succinate 
would be a much more satisfactory Inter- 
national Standard of Reference. 

Robeson and Baxter (J. Am. Chem. Soc. 
65, 940 (1943)), also using molecular distil- 
lation and chromatographic technics, de- 
scribe the isolation of a natural antioxidant 
from shark liver oil (Mangona from Brazil) 
which they have identified as natural a- 
tocopherol. Crystalline vitamin A, dis- 
solved in distilled sardine oil, was used as 
the substance to be oxidized. Oxidation 
was conducted by exposing thin layers of 
the sardine oil, containing vitamin A, to 
air at 55° C. for periods of two and five 
hours. The amount of vitamin A, prior 
to and subsequent to oxidation, was meas- 
ured by the antimony trichloride method. 
Additions of varying amounts of shark 
liver oil distillate fractions and distillation 
residues led to the conclusion that the anti- 
oxidant properties were concentrated in 
the distillates. Subsequent esterification 


and purification yielded crystalline esters 
of the antioxidant which possessed chemical, 
physical, and physiologic properties identical 
with those of a-tocopherol esters. This, 
the authors believe, is proof that a-tocoph- 
erol is the major antioxidant present in 
this particular fish liver oil and they infer 
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that the tocopherols may act as natural 
antioxidants in fish liver oils as well as in 
vegetable oils. 


Molecular distillation and chromatog- 


NUTRITION REVIEWS 





373 





raphy have thus played an important 
role in opening up new fields of investiga- 
tion, particularly in the fields of glyceride, 
sterol, and fat soluble vitamin research. 


TREATMENT OF FAMILIAL IDIOPATHIC METHEMOGLOBINEMIA WITH 
ASCORBIC ACID 


Familial idiopathic methemoglobinemia 
is a rare clinical condition. It usually 
involves two or more members of a family 
who have had a cyanotic or slate color of the 
skin from birth. These cases usually show 
no cardio-respiratory pathology. Examina- 
tion of the blood reveals this to have the 
characteristic chocolate-brown color of met- 
hemoglobin which may be present in concen- 
trations as high as 45 per cent of the total 
blood pigment. The history of contact 
with toxic agents, such as aniline, which 
form methemoglobin is invariably absent. 
Treatment in the past has been unsatis- 
factory, although the patients may remain 
relatively symptom-free for a long time. 

Recently, Deeny, Murdock, and Rogan 
(Brit. Med. J. I, 721 (1943)) reported the 
successful treatment with ascorbic acid of 
2 cases, brothers, ages 29 and 19 years, 
who had the condition since birth. The 
first case received 2 g. of ascorbic acid over 
a period of eight days after which time there 
was a sudden change in his skin color from 
that of a slate to a normal color. The 
oxygen combining capacity of his blood 
at this time was 22 volumes per 100 ml. 
as compared with 13.2 volumes per 100 ml. 
before treatment. The second case was 
studied more thoroughly. Initially the 
blood levels of ascorbic acid and total blood 
pigment were 0.19 mg. and 16.9 g. per 100 
ml., respectively. Of the latter, 43 per 
cent was methemoglobin. During the first 
month of treatment the patient received 
100 mg. of ascorbic acid twice daily for the 
first two weeks and 200 mg. twice daily 
for the last two weeks. The skin color 


became normal, the ascorbic acid level rose 
to 1.72 mg. per 100 ml., and the methemo- 
globin per cent of total pigment dropped to 
6 per cent. In addition there was observed 
a drop in red blood cells from 5.8 to 5.2 
million, and reticulocytes from 5.5 to 0.5 
per cent. These 2 patients have now been 
observed for one year on this therapy and 
during that time both have had improved 
health and normal complexion. 

A previous report in 1939 of the success- 
ful treatment of this condition by Lian, 
Frumusan, and Lassier with ascorbic acid 
is mentioned by the authors, who were una- 
ware of this paper at the time they began 
treatment. The French clinicians gave 100 
mg. of ascorbic acid intravenously daily for 
three weeks and this was followed by marked 
improvement with a drop in per cent of 
methemoglobin from 45 to 26. A ten day 
interruption in ascorbic acid therapy was 
followed by an aggravation of the cyanosis 
with an increase of from 26 to 35 per cent 
of methemoglobin. 

The mechanism of ascorbic acid action 
in the treatment of this condition merits 
consideration. It is likely that the high 
doses of ascorbic acid given reduce met hemo- 
globin to hemoglobin and thus restore both 
the oxygen carrying capacity of the blood 
and the normal skin color. Vestling has 


recently shown (J. Biol. Chem. 140, crrrv, 
(1941)) that methemoglobin in solution 
can be reduced to hemoglobin practically 
quantitatively by ascorbic acid at pH 7. 
On the other hand many investigators have 
maintained that hematopoiesis is intimately 
not 


associated with if dependent upon 
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adequate levels of ascorbic acid. On this 
basis one would have to assume that there 
was a developmental defect in the intracel- 
lular hemoglobin which resulted in a high 
proportion of this being in the oxidized 
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(ferric) form or methemoglobin. The pos- 
sibility exists that ascorbic acid normally 
is concerned with reducing ferriheme to 
ferroheme compounds and so making the 
latter available for hemoglobin formation. 


NUTRITIONAL PRINCIPLES OF MASS FEEDING 


The problem of feeding large armies, as 
well as the new outlook on the feeding of 
populations throughout the world, has 
made it necessary to scrutinize not only the 
efficiency of production and transportation 
of food, but also the validity of nutritional 
principles which have long been accepted. 
Some of the problems have been discussed 
recently by Captain Berryman and Colonel 
Howe of the Sanitary Corps (J. Am. Med. 
Assn. 122, 212 (1943)). 

An important practical consideration is 
the “indispensability” of any single food 
item or food class. The extent to which 
one food can be substituted for another 
should be appreciated, and from this stand- 
point the unique contribution of the food 
to the diet, or its special function therein, 
must be considered as well as the actual 
nutritive content. Obviously also, the ac- 
tual amount of a given food which is likely 
to be consumed is as important as its 
quality. For example, although Irish pota- 
toes are not nearly as good a source of 
vitamin C as strawberries, the former are 
consumed in so much larger amounts than 
the latter that the contribution of the potato 
to the diet even in regard to vitamin C is an 
important one. 

Berryman and Howe publish a_ useful 
Food Substitution Chart, as well as a table 
indicating the nutritional contribution of 
various classes of foods, based on food 
prescribed for the United States Army 
(Field Ration A). From the standpoint 
of nutritional contribution, it is significant 
that meats contribute to nine out of twelve 
important nutritive components, milk prod- 
ucts to five, grain products to eight, and 


potatoes to two. It is noteworthy that 
eggs, while contributing certain amounts of 
many nutritive components, are actually, 
for the soldier, a good source of riboflavin 
only. The maxim “eat one egg almost 
every day” therefore, assumes less impor- 
tance since the riboflavin can be obtained 
by the addition to the diet of small extra 
quantities of liver, whole grain products, 
or riboflavin-enriched flour. The maxim 
“eat two vegetables every day, one of which 
is leafy green or yellow” is important 
particularly because of the provitamin A 
and ascorbic acid, as well as the iron content 
of such foods. If all leafy green or yellow 
vegetables were removed from the diet 
specified as Field Ration A, the planned 
level of vitamin A would still be much 
higher than that recommended by the 
National Research Council. Vitamin C 
would also remain at acceptable levels. 

If we should not eat “one citrus fruit a 
day,” the chief loss would be in vitamin C. 
Such a loss might be offset by the consump- 
tion of tomatoes, potatoes, and sprouting 
legumes or grains. 

Grain products are important sources of 
essential nutrients and a _ reduction in 
intake would affect the calorie and thiamine 
levels especially. Fats, sugars, or syrups 
might replace the former, and thiamine 
could be obtained by an increased intake of 
meats, legumes, eggs, and certain vegetables. 
However, a drastic decrease in the consump- 
tion of grain products is unlikely. An 
imminent possibility is a reduction in the 
intake of meat. It has been recommended 


to “eat one serving of meat (or fish) every 
day.” 


Should the meat content of Field 
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Ration A be reduced from 0.85 to 0.4 pounds 
per man daily, the caloric intake would be 
reduced about 500, the protein by about 
30 g., phosphorus by 300 mg., iron by 4 mg., 
thiamine and riboflavin by 0.4 mg. each, 
and nicotinic acid by about 10 mg. While 
this appears to be a serious loss, it is note- 
worthy that the decrease in protein would 
still leave a level of 100 g. of protein which 
is above the recommended daily allowance 
of the National Research Council. If the 
loss of meat can be offset by an increase of 
eggs and milk and of grain products and 
legumes, the intake of protein, as well as of 
certain of the B-vitamins, would be largely 
made up. It is important that the public 
should know that the most practical way of 
offsetting a decrease in available meat 
products is by increasing the consumption 
of grains and potatoes. 

A change from the tenet ‘“‘one pint of milk 
a day per person” is not easy to accomplish, 
since milk and milk products are very 
important for supplying calcium and ribo- 
flavin. Nevertheless, even this maxim can 
be modified. 

There are many difficulties which arise 
when food substitution is attempted, not 
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the least of which are established food habits 
and palatability. It is to be noted that 
Berryman and Howe, like most persons 
experienced in the field of nutrition, do not 
favor the growing habit of taking vitamin 
pills as a means of correcting possible 
deficiencies in diet. Routine use of such 
products is rarely necessary, nor is it 
economical. 

It is fortunate that so much thought is 
being given to the practical details of 
nutrition. Recent international conferences 
have made clear the ambition of the United 
Nations to make nutritional improvement 
an important goal in postwar planning. To 
carry out this task, a plan which gives 
attention to efficiency, economy, and substi- 
tution is important. Increased public in- 
terest and better distribution of essential 
food among the various classes of the 
population through limited government 
control, rationing, and increased purchasing 
power, may result in a better general state 
of nutrition than existed before the war. 
According to Youmans (J. Am. Med. Assn. 
122, 11 (1943)), this seems to be the situa- 
tion in England. 


EFFECT OF FAT ON CALCIFICATION 


The discovery that dietary fat affects 
bone calcification is an important and 
stimulating observation. Understanding of 
the mechanisms involved will undoubtedly 
add significantly to our knowledge of both 
fat and mineral metabolism. While this 
has not as yet been accomplished, enough 
information has been obtained to define the 
relationship more exactly. Kon and Booth 
(Biochem. J. 27, 1302 (1933); Ibid. 28, 111, 
121 (1934); Booth, Chem. and Ind. 59, 181 
(1940)) found that fatty acids from butter- 
fat and lard, as well as the saponifiable 
fraction of these fats, are antirachitic. 
Gridgeman, Lees, and Wilkinson (Biochem. 
J. 33, 645 (1939)) observed that fat in the 


diet influenced the degree of new calcifica- 
tion produced by vitamin D. Knudson 
and Floody (J. Nutrition 20, 317 (1940)), 
using a rachitogenic diet made up largely 
of purified material and low in lipids, 
demonstrated that 5 per cent of hydro- 
genated fat (Crisco) caused greater healing 
of rickets in rats fed with a known amount 
of vitamin D than occurred without the 
addition of fat. Very little additional 
healing was produced when the Crisco was 
increased to 10 or 20 per cent. The calcium 
to phosphorus ratio in the diet was 5 to 1. 
Jones (J. Nutrition 20, 367 (1940)) obtained 
similar results with lard, Crisco, and oleic 
acid. His experiments are open to criticism 
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because the lard probably contained enough 
vitamin D to influence the metabolism of 
calcium. The beneficial effect, however, 
was greater with diets that contained 0.09 
per cent of phosphorus than with diets low 
in phosphorus. The explanation for this 
influence of fat on calcium metabolism is 
not clear. It has been suggested that fat 
acts by forming calcium soaps and, by so 
doing, increases the absorption of calcium. 
However, when Jones used calcium soaps of 
lard and adjusted the calcium of the basal 
diet to correct for the added calcium, 
rickets was produced. This would indicate 
that the explanation is not tenable. 

Booth, Henry, and Kon (Biochem. J. 36, 
445 (1942)) made a significant advance 
when they demonstrated that the antira- 
chitic effect of fat differs qualitatively from 
that of vitamin D because, while vitamin D 
affects calcification no matter what the 
calcium to phosphorus ratio is, fat loses its 
influence when animals are fed a diet high 
in phosphorus and low in calcium. They 
observed, furthermore, that fat lowered 
both the fecal loss of phosphorus and the 
urinary excretion of calcium. 

Bunkfeldt and Steenbock (J. Nutrition 
25, 479 (1943)) have recently extended 
these observations and have emphasized 
further that the antirachitic effect of dietary 
fat is conditioned by the calcium and 
phosphorus of the diet. They fed to rats 
a low lipid basal ration of the following 
percentage composition: cooked egg white 
18, rice bran concentrate 4, a salt mixture 
1.33, glucose 76.67. In some of the experi- 
ments a portion of the glucose was replaced 
by 20 per cent cooked starch. The salts 
provided 0.04 per cent of phosphorus and 
0.02 per cent of calcium in the basal diet. 
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The calcium to phosphorus ratio was 
altered by the addition of either calcium 
carbonate or of phosphorus as a mixture of 
inorganic phosphates or phytic acid. When 
vitamin D was given to some of the control 
animals, 100 U.S.P. units were added to 
100 g. of ration. The fat containing diets 
were prepared by adding cottonseed oil 
(usually 10 or 20 per cent) and withdrawing 
an equal amount of glucose. Control and 
experimental animals were pair-fed so that 
the intake of minerals was kept comparable. 
The effect of diets on calcification was judged 
from determinations of bone ash made when 
the rats were killed. With diets that con- 
tain 0.25 to 0.40 per cent of phosphorus, the 
cottonseed oil beneficially affected calcifica- 
tion. At the higher level of phosphorus, 
however, the favorable influence was less 
marked when the calcium to phosphorus 
ratio was increased from 4:1 to 6:1. More- 
over, when the dietary phosphorus was kept 
low (0.075 to 0.11 per cent, or as much as 
0.17 per cent when phytic acid was used), 
cottonseed oil actually caused a decrease 
in calcification. This harmful effect was not 
influenced by additions of calcium which 
caused the calcium to phosphorus ratios 
to range from 1:1 to 6:1. 

It seems evident, therefore, that fats, 
free of vitamin D, may exert either a bene- 
ficial or a harmful effect on calcification. 
Jt is harmful when the dietary phosphorus 
is low, beneficial when the dietary phos- 
phorus is optimal. Furthermore, fat does 
not aid calcification when fed to animals 
which are receiving a high-phosphorus, low- 
calcium ration. Its effect is clearly different 
from that of vitamin D but not otherwise 
understood. 


COLOR BLINDNESS AND VITAMIN A 


During the past year several brief reports 
have appeared which indicate that large 
doses of vitamin A may be effective in the 


treatment of defective color vision. The 


importance of such observations, if true, 
is immediately apparent. 


Ever since the 
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chemist John Dalton described in 1798 his 
own inability to distinguish red and gicen, 
the problem of color blindness has aroused 
interest. It is known that this condition 
is hereditary and that men are afflicted more 
commonly than women. Different kinds 
and degrees of color blindness exist. In 
modern industry and in mechanized war- 
fare, the ability to distinguish colors accu- 
rately is important, if not essential. It has 
been asserted that over a million men of 
draft age show some degree of color de- 
ficiency. As Elder (Science 97, 561 (1943)) 
has written, any report on “the possibility 
of salvaging even a small percentage of this 
man-power for the armed services or for 
vital work in industry was certain to attract 
attention.” Vitamin A is intimately con- 
cerned with the normal functioning of the 
rods of the retina and, because of its relation- 
ship with rhodopsin, it may also be required 
by the cones. The known facts of defective 
color vision, however, seem to indicate that 
this anomaly is not likely to be one that 
would respond to vitamin therapy. On the 
other hand it must be remembered that 
a great deal still remains to be learned about 
the nature of color perception. Thus, 8. L. 
Polyak in his book on “The Retina” (U’. of 
Chicago Press, (1941)) considers it more 
likely that anomalies of color vision are 
defects in the biochemistry of the bipolar 
structures than what has been called “rod 
vision” or ‘‘cone blindness.” In some areas 
nutrition is still an empirical science where 
the only way to test an idea is to try it out. 

The initial reports by Dunlap and Loken 
(Science 95, 554 (1942); Ibid. 96, 251 (1942)) 
stated that 80 per cent of the persons 
examined by them, who had failed the usual 
tests for color blindness, were able after 
vitamin A therapy to pass these tests. Soon 
afterward, Elder made some similar studies. 
The subjects were 16 college students who, 
despite their desires, had failed to pass the 
tests of the Army Air Forces. These young 
men were given vitamin A in the form of 
concentrated fish liver oil in doses of 25,000 
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U.S. P. units daily for eight or more weeks. 
One of the subjects received 250,000 U. &. P. 
units daily on the prescription of a physician. 
Although 14 of these subjects after treat- 
ment showed no improvement, 2 were able 
to pass the tests of the medical examiners 
and were accepted for service in the Army 
Air Forces though there was no evidence 
that the repeat tests were rigidly controlled 
in technic and interpretation. In these 2 
subjects, it should be added, the original 
defect is said to have been of slight degree. 

In further tests, Elder examined 65 
university students who had various degrees 
of defective color sensitivity. These sub- 
jects were given 50,000 U. 8S. P. units of 
vitamin A on alternating days; the vitamin 
A was administered in capsule form by the 
investigators themselves for eight weeks. 
Not a single individual in this group showed 
any measurable improvement, the records 
of response to the sixty-two pseudoiso- 
chromatic plates of the American Optical 
Company and to the Ishihara tests being 
practically identical before and after taking 
vitamin A. The same negative 
were obtained with the Westcott lantern 
slide tests, but these showed more vari- 
ability. 

It would seem from the present report that 
vitamin A is of no value in the treatment of 
color blindness. The possibility that a few 
men with minor color vision defects may 
show some improvement still remains. If 
this improvement is merely temporary, 
then it would seem that such therapeutic 
treatment not only is of dubious value, but 
may prove to be dangerous (Murray, 
Science 96, 448 (1942)). Although the 
value of vitamin A in the treatment of 
color blindness thus appears to be exceed- 
ingly remote, some consolation for color 
blind persons may be obtained from the 
recent report of Judd (Science 97, 544 (1943)) 
of the National Bureau of Standards, who 
has presented a discussion of the idea that 
observers with anomalies of color vision 


results 
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have been found successful in spotting well 
camouflaged positions. It would appear 
possible, he has concluded, for a color blind 
person to detect camouflaged objects that 
cannot be seen by the normal observer and, 
further, this ability can scarcely be dupli- 
cated by the normal person through the 
use of suitable viewing filters. 

An unfortunate aspect of the experimental 
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work on vitamin A and color blindness is 
the apparent lack of nutritional study of the 
diet of the subjects and of medical appraisal 
of their nutritive condition. As pointed out 
on a number of occasions in this journal, 
the interpretations of nutritional studies 
on human beings performed without knowl- 
edge of these factors is at best extremely 
limited. 


POSSIBLE INTERDEPENDENCE OF THE B-VITAMINS 


While the effects of vitamins on carbohy- 
drate, fat, protein, and mineral metabolism 
have been studied extensively, our informa- 
tion about the effect of vitamins on each 
other is meager. There has been the 
definite fear, nevertheless, that administra- 
tion of one vitamin might derange the 
requirements for others. Morgan (Science 
93, 261 (1941)), for instance, cautioned 
that “attention should be given to the 
possible danger of the administration of 
large amounts of certain vitamins such as 
nicotinic acid to persons subsisting on diets 
having multiple deficiencies. Fortification 
of foods with ...thiamine or nicotinic acid... 
may precipitate conditions worse than the 
sub-acute deficiency state produced by the 
usual diet balanced in its inadequacies.”’ 
While the fortification program has not 
produced these possible deleterious effects, 
Sydenstricker (Ann. Int. Med. 15, 45 (1941)) 
has observed that, in the case of the B-group 
of vitamins, treatment with the single 
vitamin indicated by predominant signs in 
a patient with deficiency disease may result 
in the rapid development of severe manifes- 
tations of other deficiencies. This is, how- 
ever, an uncommon occurrence because the 
improvement in appetite which almost 
invariably follows vitamin therapy in a 
deficient patient leads usually to an increased 
intake of food sufficient to supply other 
factors. Unna and Clark, however, were 


not able to show that excessive amounts of 
specific vitamins given to rats with multiple 


deficiencies of the B-complex significantly 
altered the effects of other deficiencies 
present (Am. J. Med. Sci. 204, 364 (1942); 
Nutrition Reviews 1, 42 (1942)). Publica- 
tion of two recent investigations has made 
the question of physiologic interdependence 
of the B-vitamins less speculative and more 
factual. 

Supplee, Jensen, Bender, and Kahlenberg 
(J. Biol. Chem. 144, 79 (1942)) found that 
thiamine and pantothenic acid influenced 
the mobilization of riboflavin which occurs 
in the liver following ingestion. Their 
study was made on approximately 400 young 
rats fed a diet with the following percentage 
composition: vitamin-free casein 20, sucrose 
69, hydrogenated vegetable oil 3, salt mix- 
ture 4, powdered agar-agar 2, and medicinal 
cod liver oil 2. Supplements of rice polish 
concentrate (as a source of pantothenic acid 
and pyridoxine) and/or crystalline ribo- 
flavin 10 micrograms, thiamine 12.5 micro- 
grams, and pyridoxine 10 micrograms were 
given daily to each rat. Deficiencies of the 
diet were produced by removing the ap- 
propriate factor. It was determined that 
the concentration of riboflavin in the liver 
increased temporarily following ingestion 
of the B-complex-free ration. This tran- 
sient concentration took place even in 
animals whose tissue stores had been im- 
poverished by three weeks’ feeding of the 
ration free of riboflavin. It is presumed 
that riboflavin is drawn to the liver from 
other tissues. That thiamine affects this 
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change was demonstrated by the fact that 
mobilization of riboflavin in the liver during 
digestion and assimilation was relatively 
slight in thiamine-depleted animals. If 
the thiamine stores were replenished, then 
transient hepatic increases in riboflavin after 
feeding occurred again in the usual manner. 
The effect of pantothenic acid on this 
phenomenon was dramatic. Animals de- 
pleted of pantothenic acid showed no 
riboflavin-mobilization effect, but the paren- 
teral administration of .100 micrograms of 
pantothenic acid to these rats at the time of 
feeding served to permit normal increases in 
the riboflavin content of the liver. Pyri- 
doxine had comparatively little effect on the 
mobilization of riboflavin. Both panto- 
thenic acid and thiamine, therefore, are 
concerned with this particular aspect of 
riboflavin physiology. The mechanism of 
the relationship is not understood. 

Klopp, Abels, and Rhoads (Am. J. Med. 
Sci. 205, 852 (1943)) have also observed, 
apparently by accident, an effect of thiamine 
on riboflavin. During the course of obser- 
vations on the metabolism and storage of 
members of the vitamin B-complex in 
patients subject to surgical procedures, they 
noted that the administration of thiamine 
alone was followed in some instances by 
an increase in urinary excretion of riboflavin. 
The determinations of riboflavin in urine 
were made with a fluorescence method, but 
results were checked by a microbiologic 
technic. There is little reason to doubt, 
therefore, that the fluorescence determined 
was that of excreted riboflavin. Three 
individuals subjected to a thiamine tolerance 
test showed an increased excretion of ribo- 
flavin as well as of thiamine. To learn how 
prolonged this effect might be, 13 subjects 
were given 10 to 80 mg. of thiamine per day. 
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Riboflavin excretion in the urine was 
measured during a preliminary control period 
and after initiation of the medication. Four 
of the 13 subjects took a constant diet while 
the others continued to eat and work as they 
had done previously. Eight 13 
subjects showed an increased excretion of 
riboflavin. The average increase was 225 
per cent with extremes of 40 and 560 per 
cent. However, no individual maintained 
the increased excretion for more than eight 
days despite continued administration of 
thiamine. Several of the were 
then given an increased amount of thiamine; 
a second but smaller increased excretion 
of riboflavin occurred. As was to be ex- 
pected, since this effect was transitory, 6 
normal subjects given 30 to 60 mg. of thia- 
mine parenterally per day for eleven to 
seventy-three days developed no clinical or 
chemical evidences of riboflavin depletion. 
Riboflavin tolerance tests at the end of these 
periods were normal and in only one subject 
was urinary output of riboflavin less than 
it had been prior to the experiment. 

In other experiments, 4 individuals were 
given injections of 1 mg. thiamine every 
thirty or sixty minutes for 4 or 5 doses. 


of the 


subjects 


An increased excretion of riboflavin occurred 
in 2 of the subjects, but in only one of these 
did it persist for the duration of the period 
It is possible that the increased urinary out- 
put of riboflavin is produced by a mechan- 
ism similar to that described by Supplee 
and associates: that is, the administered 
thiamine mobilizes riboflavin in the liver, 
and during this period of mobilization a 
portion of the transported is 
excreted in the urine. The loss, fortunately, 
is apparently not great enough to deplete 
seriously the body stores of riboflavin. 


riboflavin 


PARENTERAL FEEDING 


A report by Mackenzie (Arch. Dis. Child- 
hood 18, 22 (1943)) of a study of nutrient ene- 


mata, made in Glasgow, brings to attention 
the fact that on this side of the Atlantic 
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there has been recently little investigative 
interest in this method of nourishing a 
patient who, for one reason or another, is 
unable to partake of food by the usual oral 
route. The importance of the digestive 
tract is never so apparent as it is to the 
physician confronted by the necessity of 
getting foods into the body by some route 
other than the enteron. Parenteral feeding 
can be accomplished by subcutaneous in- 
jection, intravenous administration, or by 
colonic infusion. Except for water and 
salts, little can be supplied by these routes for, 
as McLester has pointed out (“Nutrition 
and Diet in Health and Disease,” 4th ed., 
W. B. Saunders Co., (1943)), only about 
one fourth to one third of the body’s daily 
caloric requirements can be supplied through 
rectal feedings. Fats cannot be given 
parenterally to any practical extent; proteins 
and carbohydrates must be administered in 
simple predigested forms, and it has not 
been found practicable to give much nourish- 
ment in this form. 

Mackenzie’s studies were made with 
children. He believes that dextrose is 
fairly well absorbed from an aqueous solu- 
tion introduced in the lower bowel. Con- 
centrations of 5, 10, and 13.5 per cent were 
well tolerated, but a concentration of 20 
per cent produced irritation and, in some 
instances, colic. No increase in blood sugar 
could be observed following the administra- 
tion of glucose rectally; but the author 
believed that the sugar was absorbed slowly 
so that the liver took it up before it could 
accumulate in the general blood stream. 
It is certain that the sugar disappears from 
the intestines. A possibility which Mac- 
kenzie does not seem to have considered 
would be that intestinal bacteria break down 
at least a part of the dextrose so that fatty 
acids of lower molecular weight are produced 
and absorbed. Children maintained on low 
carbohydrate-high fat diets showed a lower- 
ing of nitrogen excretion in the urine follow- 
ing rectal feedings of dextrose, just as they 
would have done following oral administra- 
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tion of this sugar. There is evidence 
therefore that some of the sugar undoubtedly 
is utilized. 

Sodium chloride administered in solution 
rectally was absorbed as was shown by an 
almost quantitative excretion in the urine, 
thus corroborating again the original ob- 
servations of Voit and Bauer in 1869 on 
intestinal absorption from nutrient enemata 
in dogs. 

Of special interest are Mackenzie’s ob- 
servations on the absorption of protein 
hydrolytic products. Three children main- 
tained on a diet supplying more than 2 g. 
of protein per kilogram of body weight 
each were given a cleansing enema in the 
early morning followed by nutrient enema 
at 10 a.m. and 6 p.m. The solution ad- 
ministered consisted of soluble casein which 
had been mixed with one-hundredth of its 
weight of powdered trypsin, triturated with 
distilled water, placed in an incubator over 
night, and boiled before use the following 
morning. With this material, the author 
observed an increased nitrogen content of 
the urine, thus proving that the nitrogen 
compounds in the solution had been ab- 
sorbed. The amount of material adminis- 
tered supplied about 6 g. of nonprotein 
nitrogen. 

Historically, nutrient enema used to 
contain eggs, boullion, honey, and some- 
times wine, but it is now recognized that it 
is profitable to administer only salt, water, 
dextrose, and amino acids by this parenteral 
means. 

The preferred method of parenteral feed- 
ing in this country is by the intravenous 
route. Such feeding must be distinguished 
from the administration of blood serum or 
plasma, the aim of which primarily is to 
restore blood volume after hemorrhage, and 
thus to counteract shock. There is no 
difficulty in giving intravenously a salt 
solution or a dextrose solution, but the 
administration of protein foods has been at- 
tended with difficulties. Improvements in 
technologic methods have resulted in the 
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production of protein hydrolysates of con- 
siderable usefulness, and it has been demon- 
strated with some of these preparations that 
it is possible to maintain even a growing 
child in positive nitrogen balance for con- 
siderable periods of time. The nitrogen 
preparations thus administered consist of 
protein hydrolysates, using casein, to which 
have been added additional amino acids 
that may be destroyed in the hydrolysis. 
The solutions are not “water white,” as a 
chemist would say, but usually have a light 
yellowish color indicating the presence of 
some impurities. It is not surprising, 
therefore, that in some patients receiving 
the protein hydrolysates, an elevation of 
body temperature is produced. Hyper- 
pyrexia of course can be produced by the 
injection of sterilized distilled water, but 
avoidance of this hazard is readily accom- 
plished by refinements in technic of prepar- 
ing the solutions and controlled by tests with 
rabbits. A discussion of the interesting and 
important subject of amino acid feedings by 
intravenous injection is provided in a 
recent review by Martin and Thompson 
(Medicine 22, 73 (1943)). As these authors 
have pointed out, intravenous alimentation 
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with amino acids is important in postopera- 
tive therapy and whenever oral administra- 
tion of foods is impossible or contraindicated. 
The same importance may be attached to 
the administration of dextrose parenterally. 
In this connection mention should be made 
of the advice of Spies (Med. Clin. N. A. 27, 
273 (1943)) who recommends that whenever 
large amounts of d-glucose are injected, 
50 mg. of niacinamide, 7.5 mg. of riboflavin, 
and 5 mg. of thiamine be included. He 
mentions also that sometimes it is desirable 
to inject 50 mg. of ascorbic acid in 0.9 per 
cent saline solution. The reason for the 
desirability of administration of vitamins is 
clear when one considers the importance 
of the B-vitamins in the metabolism of 
the major foodstuffs. A “best formula’’ 
for intravenous administration has not yet 
been developed and tested clinically. It is 
likely that considerable improvement in the 
intravenous administration of amino acids 
will result from application of knowledge 
gained from the recent studies of W. C. Rose 
and collaborators on the qualitative and 
quantitative amino acid requirements of 
man. Here is a fertile field for research. 


COD LIVER OIL AND THE PRODUCTION OF VITAMIN E DEFICIENCY 


When cod liver oil is added to diets defi- 
cient in vitamin E, development of muscular 
dystrophy in rabbits and guinea pigs is 
accelerated (Madsen, McCay, and Maynard, 
Cornell Univ. Agr. Exp. Sta. Memoir, no. 
178 (1935)). This disturbing observation 
has prompted a number of investigators to 
seek an explanation of the phenomenon. 
McCay, Paul, and Maynard (J. Nutrition 
15, 367 (1938)) noted that if the cod liver oil 
were hydrogenated, it no longer aggravated 
the symptoms of vitamin E deficiency. 
That the production of muscular dystrophy 
was not the result of a direct toxic effect of 
cod liver oil was proved when Mackenzie, 
Mackenzie, and McCollum (J. Nutrition 21, 


225 (1941); Science 94, 216 (1941)) not only 
produced the syndrome in rabbits on vitamin 
E deficient synthetic diets containing no cod 
liver oil, but also prevented the change by 
giving alpha-tocopherol to rabbits fed a ‘‘cod 
liver oil-muscular dystrophy producing” 
ration. 

The experiments of Mattill and Golumbic 
(J. Nutrition 23, 625 (1942)) suggested that 
when cod liver oil or other fats in a diet be- 
came rancid they bring about the destruction 
of vitamin E by autoxidation. These work- 
ers fed rabbits a diet with the following 
percentage composition: cellulose 20, casein 
15, sucrose 10, starch 35, lard 3, cod liver 
oil 3, yeast 10, and salt mixture 4. On the 
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basal diet, young rabbits died of dystrophy 
in about three weeks. The parenteral ad- 
ministration of alpha-tocopherol to animals 
fed the basal ration protected them from the 
deficiency manifestations. Wheat germ oil 
(2 or 3 per cent) added to the basal diet did 
not prevent dystrophy from developing un- 
less a stabilizer, such as 0.1 to 0.3 per cent 
hydroquinone, was also included. The hy- 
droquinone presumably prevented the oxida- 
tion of vitamin E by delaying rancidity. 
Mattill and Golumbic believe that the 
oxidation may occur either before or after 
ingestion and state that vitamin E is more 
readily oxidized than vitamin A. This 
provides a plausible explanation for the 
effect of cod liver oil on the development of 
the manifestations of vitamin E deficiency. 
Similar conclusions were reached by Epp- 
stein and Morgulis (J. Nutrition 23, 473 
(1942)). 

Dam (Proc. Soc. Exp. Biol. Med. 52, 
285 (19438)), recognizing the need for exten- 
sion of these observations to include other 
manifestations of vitamin E deficiency, 
studied the effect of cod liver oil on the 
production of increased capillary perme- 
ability (appearance of exudates and en- 
cephalomalacia). His experiments were 
made on day-old white Leghorn chicks fed 
the following diet: alcohol-extracted casein 
15 g., salt mixture 7.2 g., ether-extracted 
dried yeast 10 g., gelatin 8 g., gum arabic 
5 g., choline chloride 0.1 g., cystine 0.1 g., 
sucrose 54.6 g., diacetate of 2-methyl-1,4- 
naphthahydroquinone 1 mg. The animals 
received a supplement of vitamins A and D 
which provided 48 I.U. of A and 5 chick 
units of D per day. All fats added to the 
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diet, except those to be made rancid, were 
added to the base each day. Fresh cod 
liver oil was extremely effective in accelerat- 
ing the capillary symptoms, but, surprisingly 
enough, thoroughly rancid cod liver oil had 
no such effect. Furthermore, addition of 
fresh cod liver oil to a diet containing rancid 
cod liver oil also accelerated the symptoms. 
Lard and the fatty acids from linseed oil 
were likewise effective in hastening the onset 
of exudates and encephalomalacia, although 
to a lesser extent than the fresh cod liver oil. 
Oleic acid was without effect. Dam draws 
two conclusions from the results: (1) ran- 
cidity of dietary fat does not contribute to 
the development of exudates and encephalo- 
malacia as evidences of vitamin E deficiency 
in chicks, and (2) the appearance of these 
manifestations is dependent upon the pres- 
ence of highly unsaturated fatty acids in the 
vitamin E deficient diet. The experiments 
were apparently not controlled by demon- 
strating that the signs of increased capillary 
fragility which resulted from fresh cod liver 
oil, lard, and the fatty acids of linseed oil 
could be prevented by administration of 
alpha-tocopherol. If Dam’s results can be 
confirmed it would seem necessary either: 
(1) to doubt that the capillary abnormalities 
in chicks ascribed to vitamin E deficiency are 
really manifestations of that deficiency per 
se, or (2) to suspect that the relationship of 
dietary fatty acids to the metabolism of 
vitamin E is more important than has 
seemed likely in the past. Apparently the 
way in which dietary fat affects vitamin E 
deficiency as manifested by muscular dys- 
trophy in rabbits is not identical with the 
way it influences capillary fragility in chicks. 
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NOTES 


Spread of the Potato 


The conquistadors of Central and South 
America found the white potato growing on 
the plateaus of Peru in the land of the Incas. 
The natives had developed numerous breeds 
of it and treated it as their staple food 
together with corn. The potatoes were 
dried in the sun, pounded into flour, and 
used to make bread-like cakes. 

The first contemporary historian to write 
about Columbus was Peter Martyr, who on 
September 13, 1493, wrote to the Archbishop 
of Granada: “Columbus discovered an island 
(Hispaniola) whose inhabitants are nour- 
ished by a root. Balls the size of pears or 
small melons grow out of a small shrub. 
When these ripen they are dug out as beets 
and radishes are with us; they are then dried 
in the sun, cut up, ground into flour and 
made into bread which is then boiled.” 

The potato plant reached Europe around 
1584. Some claim it was brought to Ireland 
by Sir Walter Raleigh. It isa fact, however, 
that in 1596 potatoes were planted in Lon- 
don, having been brought there most likely 
from Spain. The potato had previously 
entered continental Europe via Spain. In 
1663 the London Royal Society was advo- 
cating its cultivation to avoid hunger in case 
of crop failure. The response was not very 
great. In Ireland, however, the potato 
spread rapidly and was commonly eaten in 
the jacket with salt or herring. Outside of 
Ireland the potato spread rather slowly. 
Farmers believed that it poisoned the 
ground, that it helped spread the plague, 
and caused diarrhea. 

The American scientist, Benjamin Thomp- 
son (Count Rumford) was responsible for the 
general use of the potato in Bavaria. A 
loyalist in the American Revolution, he left 
his native Massachusetts in 1776 bound for 
London. After a successful career with the 
British government he found himself, toward 
the end of the century, military adviser to 


the Duke of Bavaria. Seeing the plight of 
the local farmers, he felt convinced that if 
they could be persuaded to abandon their 
resistance to the potato, they would have 
something to eat when their cereal crop 
failed. But the resistance of the peasant 
was too strong for him. 

He finally hit upon an idea. As head of 
the army ordnance he employed his 
authority to make every soldier in the 
Duke’s forces plant a patch of potatoes, 
care for it, harvest it, and eat the tubers. 
The duration of military service in those 
days gave a soldier more than ample time to 
learn the art of raising potatoes and to 
develop a taste for them. After the men 
returned to their farms and villages potato 
crops appeared all over the country, and the 
food of Europe gained greater security. (To 
be continued.) 


Carotene in Tomatoes 


. 

It is difficult from the literature to assign 
a definite value to the carotene content of 
tomatoes. Some of the variations recorded 
may be due to the analytical methods em- 
ployed by different investigators, but other 
factors have also been indicated. Ellis and 
Hamner (J. Nutrition 25, 4539 (1943)) 
investigated the effect of several variables on 
the carotene content. The most important 
fact noted was that tomatoes picked green 
and allowed to ripen in storage increased 
only slightly in carotene. Vine ripened fruit 
was much higher in carotene content. It 
appears that the tomato is somewhat richer 
in carotene at the stem end, that large 
tomatoes contain somewhat more of the 
vitamin than small ones from the same vine, 
and that tomatoes grown outdoors in the 
summer contain 26 per cent more carotene 
than those grown in the greenhouse in the 
winter. An average value for the whole 
tomato was found to be 4.5 micrograms of 
carotene per gram. 
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Food for Children 


The United States Department of Labor, 
Children’s Bureau, has issued a new bulletin 
‘Food for Young Children in Group Care,” 
by Miriam E. Lowenberg, Bureau Publica- 
tion no. 285. This bulletin is issued as a 
contribution to the National Nutrition 
Program. It has been prepared to aid per- 
sons responsible for the feeding of young 
children in groups, as in day nurseries, 
nursery schools, and day-care centers for 
children of working mothers. The bulletin 
would be useful also in making food plans 
for the evacuation of children from threat- 
ened areas. It is for sale by the Superin- 
tendent of Documents, Washington, D. C. 
($0.10). 


Vitamin C in Peaches 


Schroder, Satterfield, and Holmes (J. 
Nutrition 25, 503 (1943)) have reported use- 
ful data on the ascorbic acid content of 
peaches. Several varieties from commerical 
orchards in Nogth Carolina were tested. 
These pertinent points were found: (1) The 
highest concentration of vitamin C was 
found in the skin, next in the flesh directly 
under the skin, and the lowest in the flesh 
surrounding the pit. (2) The vitamin con- 
tent increased continuously through the 
various stages of ripening, but at a given 
degree of ripening was independent of the 
size of the peach. (3) The vitamin content 
varied considerably with the variety of 
peach, from 3.84 to 12.86 mg. per 100 g. of 
fruit. 

While peaches are not considered a major 
source of vitamin C, at the height of their 
season when the intake is at a high level, they 
may contribute materially to the daily quota 
of this vitamin. 


Home Dehydration 


Davis, Esselen, and Griffiths of the Mas- 
sachusetts State College (Food Industries 
15, 53, 54 (1943)) give complete construction 
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details for small homemade dehydrators for 
vegetables. Part I (May 1943 issue) deals 
solely with details of equipment costs and 
methods of construction. Part II (June 
1943) gives practical instructions on wash- 
ing, trimming, blanching, and drying with 
statements as to cost of drying and methods 
of packaging and storing. 


Calcium Addition to Bread 


The question of calcium intake in English 
wartime diets is discussed by Robertson 
(Nature 151, 379 (1943)). Since it is im- 
possible to increase the available amounts of 
the calcium-rich foods, calcium has been 
added to one of the staple calcium-poor foods 
—bread. This has aroused sufficient con- 
troversy regarding the possibility of harmful 
effects and a statement of favorable evidence 
is warranted. 

In Great Britain, 7 oz. of chalk are added to 
280 lb. of flour. The daily intake of bread is 
14 oz. per person per day, which results in an 
extra calcium intake of less than 200 mg. 
daily. If this were harmful, effects should 
first be observed in hard-water districts of 
Britain where the water contains 12 mg. of 
calcium per 100 ml. Two hundred mg. 
would be consumed in every 3 pints of water 
drunk. The million or so people living in 
these districts, however, are generally con- 
sidered the most healthy in Great Britain, 
and as yet no change in their general health 
(favorable or unfavorable) has been ob- 
served. 


Vitamin Values of Foods 


“Vitamin Values of Foods in Terms of 
Common Measures,”’ by Elizabeth M. Hew- 
ston and Rosemary L. Marsh, has been re- 
leased recently by the Bureau of Home 
Economics. This bulletin—Miscellaneous 
Publication no. 505—contains 29 pages of 
data. It may be obtained at a cost of 10 
cents from the Superintendent of Docu- 
ments. 











